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PRINTING RESTARTED 

Our printers are back at work. It is 
good news for all concerned. It is good 
news even if an independent observer, 
upon reading and digesting the report of 
the Court of Enquiry that was held in the 
last week of February, must necessarily 
feel that as a consequence of the stoppage 
much damage has been done and much 
money lost to the benefit of none. At 
the end of last week the parties to the dis- 
pute reached agreement upon a basis for 
the reopening of negotiations, and one of 
the terms of that agreement was that the 
unions involved withdrew that instruction 
to their members to “ work to rule,” 
which led the employers to discharge their 
men nearly six weeks ago. But two 
things still need to be stressed. First, 
the return to normality is likely to be a little 
delayed. This, it will be observed, is still an 
“emergency ” issue. For work restarted 
at our printers only last Tuesday, and little 
fresh composition has been possible before 
going to press. The intervention of the 
Easter holiday may result in some curtail- 
ment of the size of our next issue. Secondly, 
it needs to be noted that the dispute has not 
yet come to an end. The parties have 
merely agreed to negotiate; so that a 
further breakdown is not impossible. 
But because the negotiations are now to 
be conducted in a manner that»roughly 
accords with a wise proposal of the 
Court of Enquiry and upon the basis of 
that Court’s suggestions as to terms we 
have some confidence that they will prove 
successful. It remains for us to thank our 
printers’ apprentices for the work they 
have done in making possible the printing 
of five emergency issues. Our readers, 
we believe, will join with us in congratu- 
lating them on the degree of skill they have 
exhibited ; and they themselves we, think, 
will have enjoyed a memorable experience. 


REPORT ON RESEARCH 
Every year the Advisory Council for the 
D.S.I.R. pleads that more money should 
be spent upon research. Its Report for 


the year’ 1954-55 issued last week is no 
exception. It is true that a couple of 
years ago the method of financing the 
D.S.1.R. was put on a more satisfactory 
basis by extending the period of grants 
over a quinquennium. But that arrange- 
ment was satisfactory far more because it 
made it possible to plan researches ahead 
in the confident knowledge that finance 
would remain available than because it 
provided for any substantial increase of 
grants; furthermore, much of what 
increase there has been in finance has been 
swallowed up by the fall in the value of 
money. In addition, reference is made to 
certain other subjects. There can be no 
question that part of the work of research 
establishments should be that of making 
information available to inquirers. But 
the proportion of staff, particularly in 
certain establishments, so engaged appears 
to be becoming rather large, thus prompt- 
ing the inquiry as to how far this work 
should really come within the orbit of 
bodies whose primary function is to extend 
the boundaries of knowledge. The Report 
also emphasises that in choosing within 
limited resources what researches should 
be undertaken it is not sufficient merely 
“to be satisfied that a project is of value. 
Many more projects of this nature exist 
than it is possible to undertake.” It is 
necessary to attempt the difficult task 
of selecting for research those problems 
whose solution seems most urgent 
or of the highest ultimate. value. A 
matter not discussed in the Report is the 


variety of approaches amongst ‘Research - 


Associations to the question of general 
publication of research results. It is very 
natural that the members of an Associa- 
tion should want to keep important 
discoveries to themselves for a time so 
that they may develop them and derive 
eventually an advantage over competitors, 
more particularly competitors abroad. 
Yet undoubtedly, we feel, publication 
ought not to be too long delayed. For it 
can never be safely assumed that any piece 
of knowledge is solely of interest within 





the field of its discovery. Repeatedly in 
the history of engineering it is found that 
discoveries made in one field have proved 
to have profitable applications in others. 
Moreover, there is a danger that the 
members of an Association may wish to 
maintain secrecy not for their own 
direct » benefit but because, hesitating 
to embark upon the industrial develop- 
ment of a discovery themselves, they 
merely want to withhold the information 
from competitors. The ethics of such a 
procedure are certainly debatable. For 
if an industry neither chooses to benefit 
itself from the work of its research body 
nor allows anyone else to benefit from it, 
it stultifies the whole purpose of setting up 
a laboratory. 


MICHAEL FARADAY 

At a meeting at Southwark Town Hall, 
London, last week, a project for a memo- 
rial to Michael Faraday was discussed. It 
was pointed out that as a consequence of 
the imminent reconstruction of the 
Elephant and Castle junction an oppor- 
tunity had been created to erect a memo- 
rial to Michael Faraday close to his 
birthplace in the borough. Judging by 
the reconstruction plans a site particularly 
suitable for a statue or some other 
form of free-standing memorial will be 
available. But representatives of certain 
learned societies who were present ap- 
peared to favour, as against any form of 
statue, some national memorial in the 
form, for example, of a scholarship. The 
meeting, however, recognised, we think, 
the desire of the local council to have some 
more tangible memorial to Faraday within 
the borough itself. It was finally decided 
to appoint a committee to consider what 
form or forms a memorial should take 
and to go into the matter of ways and 
means of raising money. The committee 
chosen will be representative of the 
Southwark Council and Southwark 
Chamber of Commerce, of various inter- 
ested societies and of the Central Electri- 
city Authority. 
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A Seven Day Journal 


Full Employment 

On Tuesday of last week there was a 
debate in the House of Commons on employ- 
ment. It was opened by Mr. George Brown 
who said that recently there had been a 
great deal of discussion about the apparent 
emergence and growth, for the first time for 
a long period, of unemployment or under- 
employment. He added that it looked more 
serious than anything we had had since the 
end of the war. The Minister of Labour, 
Mr. Ian Macleod, in his contribution to the 
debate, spoke about the measures introduced 
by the Government for dealing with the 
economic situation. He assured the House 
that the Government would watch with the 
greatest care and anxiety the effect of those 
measures upon employment, for it believed 
that those “sorts of measures” were an 
essential protection of full employment. 
Towards the end of last week, the Govern- 
ment published a White Paper entitled The 
Economic Implications of Full Employment. 
This document says that full employment 
has brought with it one problem to which a 
satisfactory solution has not yet been found. 
It is the problem of contiuually rising prices. 
Unless a solution to that problem is found, 
the White Paper comments, it will be more 
difficult to achieve a further advance in 
living standards, and full employment itself 
may be threatened. The object of the White 
Paper is first to focus attention on the problem 
of rising prices, analysing its causes and 
explaining its dangers, and then to suggest 
what will have to be done by the Government 
and the people of this country if reasonable 
price stability is in future to be maintained. 


Institution of Mechanical Engineers 


THE annual general meeting of the Institu- 
tion of Mechanical Engineers was held in 
London on Friday last, March 23rd. The 
report of the council, which was presented to 
it, shows that at the end of 1955 the total 
membership of the Institution in all grades 
was 44,229, compared with 42,674 at the 
end of 1954. It is of particular interest to 
note that in 1920 the membership was less 
than 10,000. At the meeting, the result of 
the ballot for elections to the Institution’s 
council was announced. Mr. T. A. Crowe 
has been elected president and Sir Kenneth 
Hague, Air Marshal Sir Owen Jones and 
Professor O. A. Saunders have been elected 
vice-presidents. The following were elected 
to the vacancies on the council: Mr. E. 
Bruce Ball, Mr. H. G. Conway, Sir Harold 
Roxbee Cox, Dr. C. J. Dadswell, Dr. D. F. 
Galloway, Dr. E. S. Moult, and Mr. J. A. 
Fuller (Associate Member). 


Institution of Naval Architects 


VISCOUNT RUNCIMAN OF DOxFORD, the 
president, was in the chair at the annual 
dinner of the Institution of Naval Architects, 
which was held on Tuesday, March 20th, 
at Grosvenor . House, London, and 
attended by over 1000 members and their 
guests. The Norwegian Ambassador pro- 
posed the toast of “‘ The Institution of Naval 
Architects” and commented that Norway 
was the British shipbuilders’ best customer 
and that the work of the Institution concerned 
all other nations. In his response, the presi- 
dent mentioned that. one-quarter of the 
members were resident outside the United 
Kingdom, demonstrating the international 


character of the Institution, but noted that 
that number did not. include any members 
from Russia. Viscount Runciman referred 
to the classical principles of international 
trade and remarked upon the effect upon 
trade of the industrialisation of a large 
number of countries. The Institution, he 
continued, had as its object the improvement 
of ships and the knowledge gained was 
available to all. Each ship had to satisfy a 
variety of conditions and requirements so 





100 Bears Ago 
The Engineer 


(MARCH 28, 1856) 


“* THE METROPOLITAN BOARD OF WorRKS ” 


“THe Metropolitan Local Management 
Act has now been law for three months, 
and the Metropolitan Board of Works 
during the same period of existence has 
held some sixteen meetings. Metaphorically 

* speaking, the Board is appointed physician 
to the metropolitan organism, and has 
accepted the duty of restoring it to health 
and promoting its future growth, of giving 
strength to its muscular, and vitality to its 
arterial system, roundness to its limbs, and 
beauty to its face. ... 

“How, then, are our representatives 
progressing with the ‘main drainage of 
London ?’ At their meeting, on the 8th 

February, the Board desired their engineer 
to report, at the earliest period, on the plans 
necessary for carrying out the work of 
interception, and at their meeting on the 
14th instant, the Board received a letter 
from Sir B. Hall (Chief Commissioner of 
Works), reminding them that plans for 
intercepting the sewerage from the Thames 
should be submitted to him ‘ not later than 
the end of June.’ The Board have, there- 
fore, still three months before them, if 
this time is necessary for the completion 
of their plans, but we can scarcely suppose 
this to be the case.... The plans and 
details, having, it is supposed, been long 
since completed, why not submit them at- 
once to Sir B. Hall’s department, and, with 
their sanction, begin the work? Why 
delay for three more months of favourable 
season this great and vitally essential 
project ? If this period be wasted, we 
shall reach the autumn, and nothing will 
be done. The cholera may be here again 
among us (which Providence forbid !) and 
we shall have to endure a repetition of the 
same dismal reflections on the stinking 

Thames, and vain regrets that so much 

time has’ been lost, which have annually 
been dinned in our ears.... Having 
ample confidence in the executive of the 

Board, if they will adhere to their proper 

and pressing duties, we do trust they will 
not allow any avoidable-delay to occur.” 











that no ship was perfect but rather a balanced 
compromise. Rear Admiral Sir Arthur Hall 
proposed the toast of “The Guests’ and 
Mr. K. R. Pelly, who responded, stressed the 
need for close co-operation between ship- 
owner and naval architect to obtain the 
maximum benefits from the technical pro- 
gress being made in hull design, machinery 
and equipment. 


Machine Tool Trades Association Dinner 


On Wednesday of last week, March 2Ist, 
the annual dinner of the Machine Tool 
Trades Association was held at Grosvenor 
House, London... In proposing the toast of 
the Guests, Mr. H. P. Potts, president of the 
Association, referred to the International 
Machine Tool Exhibition opening on June 
22nd, and remarked that not one of those 
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present could afford to miss coming to see it. 
In the past eighteen months or so a number 
of new words had come into use in articles 
and in political and after-dinner speeches 
and were much overworked, words like 
“automation,” flow line production, elec- 
tronics, &c. A sense of proportion was 
required in assessing the need for “‘ automa- 
tion.” 
that what was now termed “ automation ” 
was invented in this country more than thirty 
years ago. There was a hue and cry going 
up every day about the shortage of scientists 
in this country. There seemed to him to be, 
however, another shortage just as important, 
that was a shortage of technicians and 
craftsmen. In reply Mr. Peter Thorneycroft, 
President of the Board of Trade, referred to 
the credit squeeze and the national trade 
balance. He did not feel that at any time in 
our history had a solid drive for more exports 
been more necessary and perhaps at no time 
in our history had a greater contribution 
to that drive been made by machine tool 
enterprises. 


Aircraft Erection Hall 


ON Monday the Minister of Supply, Mr. 
R. Maudling, flew to Radlett in an instru- 
mented ‘‘ Herald” branchliner to open a 
new aircraft erection hall at the factory of 
Handley Page, Ltd. The hall is 225 yards by 
50 yards without obstruction, while fire- 
resisting curtains can isolate the outer bays 
when the doors are opened. On this occasion 
it housed five “‘ Victor” strategic bombers. 
Sir Frederick Handley Page, referring to a 
“* Vampire ”’ with short “‘ gloves ” of laminar 
flow section on the upper surface of its 
wings, one of them being perforated for 
boundary layer suction, announced that an 
experimental aircraft with a completely 
laminar flow wing was projected, and forecast 
far more economical air transport as a result 
of this technique. The Minister claimed that 
the “ Victor,” when it reached Royal Air 
Force squadrons, would equal in hitting 
power any aircraft he knew of. He observed 
that the trend at present was for a contraction 
of production, and hoped that the result 
would be harder competition between air- 
craft firms for Ministry contracts. In the 
future the airframe constructor would. have 
to take a wider responsibility, embracing 
the engines, armament, and equipment, as 
in the United States concept of a “‘ weapons 
system.” The Minister referred to the 
evidence of increasing competition in the 
manufacture of civil aircraft from U.S.A. . 
and U.S.S.R., and said that the solution lay in 
making the aircraft we could make best 
and selling them in the most suitable market. 
He welcomed the fact that the “ Herald ”’- 
had been built as a private venture. 


Transfer Scholarships 


Tuts week, Imperial Chemical Industries, 
Ltd., has announced that, over the next few 
years, it will provide ‘annually about fifty 
scholarships of a new kind, to enable 
students who have not specialised in science 
at school to begin serious study of a science 
at a university. These scholarships, which 
will be known as “I.C.I. Transfer Scholar- 
ships,”’ will make it possible for students to 
take a preliminary science course of one 
year’s duration at certain universities, and 
then go on to take normal honours science 
courses. The scholarships will be available 
for the first time during 1956-57 at Cam- 
bridge University ; Imperial College, London 
University ; King’s College, Durham Univer- 
sity (Newcastle) ; Liverpool University and 
Oxford University. The value of the scholar- 
ships will be based on State scholarship 


. 





It-was also not amiss to mention ~ 
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rates and there will be continuing small 
awards to scholars who successfully pass on 
to take honours science courses. The scheme 
has the full support of the Ministry of 
Education and of the universities and col- 
leges concerned. The belief expressed by 
Imperial Chemical Industries, Ltd., is that 
these scholarships will help to solve one of 
the major problems of present-day industrial 
Britain—that is, the training of a greatly 
increased number of scientists. and techno- 
logists. There are many young men who have 
taken arts courses at school but who, on 
going forward to a university, may wish to 
specialise in science subjects rather than 
taking advanced work in arts. At present 
they are not able to do this, for unless they 
have studied science at school they cannot 
enter honours schools of science and techno- 
logy in English universities. 


London County Council 


Matters discussed at a meeting of the 
London County Council last week included a 
scheme for a nineteen-storey block of flats, 
and proposed road improvements. The 
Council’s architects have followed:+a policy 
of mixed development, as it is called, on a 
number of large sites recently. These sites 
are planned with one or more “ point 
blocks ” of flats, generally with open spaces 
round them, interspersed with maisonettes 
and flats in blocks of two to four storeys, 
and with houses. A number of eleven-storey 
blocks have been built as part of these 
schemes, and a fifteen-storey block is pro- 
posed in the scheme at St. Anne’s, Stepney. 
The scheme considered last week is for the 
development of-the Tidey Street area in 
Poplar, a site of fourteen acres. The nine- 
teen-storey point block to be built on this 
site will contain ninety maisonettes, just 
under a quarter of the total accommodation 
to be built on the site. A summary of the 
Council’s road improvement schemes, indi- 
cating the years when the schemes will be 
authorised by the Minister of Transport and 
Civil Aviation, was also prepared for the 
meeting. Schemes estimated to cost more 
than £500,000 are as follows : Notting Hill 
Gate (1955-56); Elephant and Castle, 
Part I (1956-57) ; Strand widening (1956- 
57); Blackwall tunnel, northern entrance 
(1956-57) ; St. Giles Circus, Part I (1957— 
58) ; Elephant and Castle, Part II (1957-58) ; 
Holborn/Kingsway junction, Part I (1958- 
59) ; Albert Bridge (1958-59). 


New Computing Service in London 

For some time, the English Electric Com- 
pany, Ltd., has had a mathematical physical 
laboratory, fully equipped to deal with the 
great variety of computational problems 
encountered .in the company’s extensive 
activities. Early last year it was announced 
that the laboratory’s services were available 
to organisations outside the English Electric 
group. The equipment available includes 
several forms of general-purpose and special- 
purpose analogue machines as well as the 
digital machines. The company’s digital 
machine, the “ Deuce” (digital electronic 
universal computing engine) was developed 
from the work carried out on the “ Ace” 
pilot model at the National Physical Labora- 
tory at Teddington, and machines were 
subsequently installed at the N.P.L., the 
R.A.E., Farnborough, and the English 
Electric Nelson’ Research Laboratories, 
Stafford. A further “ Deuce” operated by 
the laboratories has recently been installed 
at the company’s headquarters at Marconi 
House, London, W.C.2. The two centres 
work in close collaboration, but each is 
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able to carry out programming and computa- 
tions on its own, The computing service 
has behind it an extensive li of pro- 
_— and sub-routines which is compiled 
rom all establishments which use the 
** Deuce ”’ extensively and will be available 
to those who wish to make use of the com- 
puting facilities in London. The “ Deuce” 
is now being manufactured on a commercial 
basis, and training facilities are open to users 
and purchasers. 





Obituary 
W. L. LOWE-BROWN, D.Eng. 


WE regret to have to record the death of 
Dr. William Lowe Lowe-Brown, which 
occurred at his home at 81, Campden Hill 
Court, London, W.8, on March 20th. He 
was in his eighty-first year and had had a 
long and distinguished career as a civil 
engineer. Dr, Lowe-Brown was educated at 
Liverpool University, and after graduation 
in 1897 joined the engineering staff of the 


late Sir Benjamin Baker. Among the works - 


with which he was associated during his 
time in that appointment were the construc- 
tion of the Central London Railway and the 
building of the first Aswan dam. In 1905, 
Dr. Lowe-Brown became resident engineer 
to the Pennsylvania Railroad for the building 
of tunnels under the Hudson River, and for 
some time thereafter he was civil engineer 
to the Buenos Aires Western Railway. 

His years of service in Buenos Aires were 
interrupted by the first world war, during 
which he was a Lieutenant-Colonel in the 
Royal Engineers, and was the officer com- 
manding the construction of the Richborough 
train ferry and the Southwick “ mystery 
towers.” After the war, Dr. Lowe-Brown 
continued his work with the Buenos Aires 
Western Railway until 1924, in which year 
he started a consulting practice in London. 
The works on which he was engaged in the 
succeeding years included the Vrnwy project 
of the Liverpool Corporation, the Mersey 
tunnel, and many Government schemes in 
the early part of the second world war. In 
1943, Dr. Lowe-Brown joined Sir Murdoci. 
MacDonald and Partners and over the next 
seven years was engaged on consulting work 
concerned with the remodelling of the Esna 
barrage, the Great Ouse Catchment Board 
flood protection scheme, and some of the 
projects of the North of Scotland Hydro- 
Electric Board. 

Dr. Lowe-Brown relinquished his partner- 
ship in Sir Murdoch MacDonald’s firm in 
1950, though he did not retire from consulting 
practice until about three years ago. Up till 
that time he travelled extensively, and our 
readers will no doubt recall an interesting 
article entitled “‘ An Engineer’s Impression 
of Australia,” which he contributed to THE 
ENGINEER of August 1, 1952. Dr. Lowe- 
Brown was elected to associate membership 
of the Institution of Civil Engineers in 1902 
and became a full member in 1910. He con- 
tributed several papers to the Institution, 
and was awarded the James Forrest Medal, a 
Telford Premium, and a Miller Prize. He 
was also a member of the Association of 
Consulting Engineers, the Smeatonian 
Society, and of the American Society of 
Civil Engineers. From the last-named, he 
received the Thomas Fritch Rowland Prize 
for a contribution to its proceedings. 


SIR MONTAGUE HUGHMAN 


We learn with regret that Sir Montague 
Hughman, formerly chairman of W. T. 


Henley’s Telegraph Works Company, Ltd., 
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died on March 23rd, at the age of seventy- 
nine years. 

He was born in Leeds on October 22, 
1876, and was educated at St. Mark’s 
College, Chelsea. He received his early 
technical training by working as assistant to 
Mr. Robert Hammond, M.I.C.E., the con- 
sulting engineer, and for many years he was 
engaged in engineering and shipbuilding in 
India. One happy outcome of his business 
association with that country was the 
establishment, in 1918-19, of the Institution 
of Engineers (India). He was one of the 
founders of this Institution and a member of 
its council from 1920-22. He was also the 
honorary secretary of the Indian section of 
the Institution of Electrical Engineers from 
1912 until he left India in 1921. The follow- 
ing year he was knighted. 

Sir Montague Hughman was a director 
of W. T. Henley’s Telegraph Works Com- 
pany, Ltd., from 1924 until 1955, when he 
retired and he served as chairman from 1933 
until 1953, when he was succeeded by Sir 
John Dalton. Up to the time of his death 
he was also a director of the Barbados 
Electric Supply Corporation, Ltd. During 
his career Sir Montague travelled widely, 
studying British, Colonial and foreign 
administration, with particular reference to 
the development of trade within the British 
Empire. He was a vice-president of the 
British Electrical and Allied Manufacturers’ 
Association and a vice-president of the Royal 
Society of Arts from 1937 to 1940. 

A memorial service is to be held at 11.30 
a.m. on Thursday, April 5th, at St. Sepul- 
chre’s Church, Holborn Viaduct, London. 


ROBERT POHL, D.Eng., D.Sc., M.1.E.E. 


Dr. ROBERT PoHL, who died on March 
15th, aged seventy-seven, was associated 
with many technical advances in electrical 
engineering, perhaps the best known of which 
was the development of the interpole pole as 
a means of improving commutation in 
direct current motors and generators. He 
was also one of the original sponsors of high- 
voltage alternating current at 50 c/s for 
railwzy electrification—a system which has 
veen successfully developed by French Rail- 
ways and has recently been adopted by the 
British Transport Commission for British 
Railways. 

Robert Pohl was born in Germany and 
came to England in 1904 at the age of twenty- 
five. When he was only twenty-eight he 
became chief engineer of the Phoenix Dynamo 
Company, which is now the Bradford works 
of the English Electric Company, Ltd. In 
1919 he returned to Germany and then for 
nearly twenty years he was a director and 
chief engineer of the A.E.G. turbine’ works 
in Berlin. His attitude towards the Nazi 
régime caused him to leave Germany again, 
shortly before the second world war, and he 
took up an appointment in the electrical 
engineering department of Birmingham Uni- 
versity, where he acted as consultant to 
Professor Oliphant on nuclear physics 
machines. He was also a consultant to*the 
British Thomson-Houston Company, Ltd., 
and, until he retired three years ago, he was 
a moderator in the University of London. 

For many years Dr. Pohl was a very active 
member of the Institution of Electrical 
Engineers. A prolific writer, he was the 
author of more than sixty original papers. 
His contributions to the columns of THE 
ENGINEER included articles on “‘ Flux Dis- 
tribution and Armature Reaction in D.C. 
Interpole Machines” (January 31, 1941), 
and on “ Heating of Turbo-Alternator Rotors 
due to Rectifier Load ” (September 26, 1941). 
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Les Barrages en Voute Mince. By JEAN 
LompBaRDI. F. Rouge and Co., Ltd., 
Lausanne, Switzerland. Price 28-70 Swiss 
francs. 

Tus is an excellent book for the well- 
informed and competent designer, who 
possesses the mathematical ability required 
to follow its argument and apply its methods 
in practice. It is an authoritative mono- 
graph dealing in particular with a certain 
specific aspect of the design problem, in 
which an arch dam is visualised as an elastic 
shell ; the prerequisites for the application 
of the method being the existence of a clearly 
defined median surface and thickness not 
exceeding one-fifth of radius. 

In Chapter I the author reviews various 
general points bearing on the problem, e.g. 
the interrelation between the deformations 
of the dam and of the foundation. Three 
methods are envisaged: iteration in the 
most general case ; analytical solutions, should 
the displacement of a point on the contact 
line be taken as a function of the stresses 
acting there; and the artifice of Professor 
Vogt, which consists in imagining an ideal 
state with the base of the dam rigidly fixed 
at some finite depth, below the true, physical 
foundation level.* 

Chapter II is devoted to differential 
equations. The origin of the main solution 
presented in the book are the elastic shell 
equations of Love.* Their application in 
practice is based on certain specific assump- 
tions, for instance, that the hydraulic load 
is a volume force applied to the material of 
the dam through the action of the interstitial 
water pressure.® 

These equations frame a general solution 
which the author proceeds next to reduce to 
the particular case of a cylinder. Since, 
however, the simplified equations obtained 
in this manner are still too complicated for 
practical applications, they are further simpli- 
fied (a) by neglecting, according to Fliigge* 
and Girkman,® a number of secondary terms 
depending on Poisson’s ratio ; and (6) by 
assuming that the ratio of bending to normal 
rigidities tends to zero. Various other 
possible simplifications are also examined 
and the inherent defects of some of them 
brought clearly to light (e.g. Télke’s solu- 
tion®). 

The better to explain the argument, the 
elastic shell equations are then applied to 
(I) a dam consisting of a number of super- 
posed free arches,’ and (II) the case contem- 
plated. by the “Trial Load” method, 
developed by the U.S.A. Bureau of Reclama- 
tion.’ 

In concluding this chapter the author 
draws the reader’s attention to the fact that, 
in order to assess correctly the design values 
of the various approximations discussed 
there, the mathematical “models” from 
which they are derived must be compared 
with Nature. To base such comparisons on 
actually recorded deformations may be, 
possibly, a too ambitious project, but 
significant conclusions can also be arrived 
at by comparing different methods with each 
other. The minimum-energy criterion has 
been suggested in this connection. Another 
check is to ascertain that the boundary con- 
ditions, consistent with each method, do not 
lead to absurdities at certain points (particu- 
larly at the crown, where it strikes the lateral 
rock face). 

The next chapter (third) is devoted to the 
integration problem. A general analytical 
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solution is, of course, out of the question, but 
an approximate method upon, or 
similar to, the well-known “ Ritz method ” 
is recommended. It is developed in such a 
manner that the residual errors conform with 
the Gaussian weighted least squares principle, 
full consideration being also given to the 
question of convergence. The principle of 
the method is then more fully explained by 
developing the relevant formule for a 
triangular and a parabolic profiles. 

A special chapter (fourth) is devoted to the 
torsion problem. The solution employed to 
set out the effect of this factor, though 
derived from the elastic shell differential 
equations, uses nevertheless the Trial Load 
criterion for, solving them.. The various 
operations to be performed in applying this 
method are explained in detail, as follows :— 
(a) for one single vertical cantilever (in the 
middle of the span) the deflections of which 
‘must be equal to those of the horizontal 
arches ; and (5) for several such cantilevers. 
Diagrams are produced facilitating the 
relevant arithmetics. 

Examples of numerical applications form 
the subject matter of the last chapter. They 
are chosen in such a manner as to illustrate, 
or solve numerically, certain specific prob- 
lems which are of particular interest, or 
significance, in connection with the elastic 
shell concept ; for instance, the problem 
of permissible approximations. The example 
intended to illustrate this particular aspect 
of the method is a free arch, Hofacker’s exact 
solution being taken as a basis for com- 
parison. The agreement between the two 
solutions is, then, found to improve, if the 
effect of the shear is taken into account. On 
the other hand, the second approximation of 
the iteration process for rock deformations is 
shown to be already sufficiently accurate for 
small thicknesses, but as the thickness rises 
the rate of convergence rapidly drops. It is 
also shown that though Vogt’s criterion 
cannot be satisfied ideally, a close approxi- 
mation is nevertheless possible. 

The Trial Load principle forms the subject 
of another example. Comparative calcula- 
tions with and without torsion show that 
towards the middle of the dam the effect of 
this factor tends to transfer part of the load 
to the foundation of the cantilever, whereas 
at the sides it causes a larger part of the 
pressure being taken by the arches. It seems 
therefore that, although the effect of torsion 
is by no means negligible, it tends to amplify 
the resisting capacity of the dam. To com- 
plete this set of investigations the finite 
difference method is applied to a rectangular 
(when developed) dam, and by comparing the 
results with the analytical solution, the 
approximation is shown to be acceptable. 

Aftet these preliminary results, the author 
attacks his main problem—the dam of the 
elastic shell kind. The approximate integra- 
tion method explained in Chapter III is used 
to solve this problem. Close precision is 
obtained for the central part of the dam, but 
the error increases towards the sides. The 
author shows that this error is due to neglect- 
ing vertical displacements. Comparison with 
the Trial Load method exhibits greater 
rigidity, particularly in regard to tangential 
movements. 

A number of diagrams, such as comparisons 
of various methods, torsion effects, tra- 
jectories of forces, &c., deserve mention. 

_ Three appendices are included in the 
volume: (a) a solution using “ fictive 
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forces,” such as in Southwell’s relaxation 
method ; (6) Mohr’s circle ; and (c) fallacy 
of Télke’s method, explained in greater 
detail than in Chapter II. 

The English reader is warned that some 
of the technical French terms appearing in 
this book, in spite of sounding almost the ~ 
same as English words, have nevertheless a 
different meaning. Also, the language of the 
book is not the true “ Parisian ” French, but 
frequently lapses into the ‘ Swiss” or 
“Federal” French. The difference, how- 
ever, is not very great, and may easily escape 
notice. It is probable that the book will in 
future be considered as a classical contri- 
bution to the theory of arch dams, indis- 
pensable for a deeper understanding of the 
problem, but not without considerable 
mathematical ability. . 
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K. Hofacker, “ Das T 
Education for Business Leadership—The Role 
of the German Hochschiilen. By H. 
HARTMANN. O.E.E.C., 2, rue André 
Pascal (16e). Paris. Obtainable from 
H.M.S.O. Retail Mail Order Department, 
Cornwall House, Stamford Street, London, 
S.E.1. Price 6s., postage 3d. 
Tuts book, published last June, is the partial 
result of a wider study undertaken by the . 
University of Chicago in association with the 
University of .Harvard, the Massachusetts 
Institute of Technology, University of Cali- 
fornia, and Princeton University, concerning 
the nature of managerial organisation and 
the development of managerial personnel in 
several countries throughout the world. 
Comparative studies are being undertaken 
in France, Italy, Germany, Sweden, India, 
Japan, Egypt, Mexico and the United States. 
In all of these studies the question arises as 
to the part played by institutions of higher 
learning in education for business leadership. 
The present report is based on one and a half 
years’ researches into existing relationships 
between the West German Hochschiilen and 
business management, including the trends 
of present-day developments. 


Handbook of Barrel Finishing. By R. 
EnyeDy. Chapman and Hail, Ltd., 37, 
Essex Street, London, W.C.2. Price 60s. 

DuRING recent years a considerable amount 
of development work has been carried out 
on barrel finishing of components; it 
has now been elevated from a rough finishing 
or cleaning process to a quick and economic 
controlled precision finishing process with 
a wide field of application. This book is 
designed to provide a broad work of reference 
on the practical uses and applications of 
barrel finishing. Its first part deals generally 
with the layout and equipment of barrel 
finishing departments and the various kinds 
and applications of different finishing com- 
pounds and media. Subsequent chapters 
deal in detail with the basic finishing 
methods and each description is accom- 
panied by a comprehensive series of operation 
charts for typical workpieces. 
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Effects of Vibration on Pitot 


Probe Readings 


No. I 
By F. A. L. WINTERNITZ, Dipl.-Ing.* iF 


In continuation and extension of a recent report (THE ENGINEER, May 27th, 1955, 
page 729), this article analyses the effects of vibration on the readings of canti- 
levered pitot cylinders, invéstigated by towing through water, by artificial vibration 
in still air or water, and in a water‘tunnel. The results of observations made for 
pitot tubes with support struts of round and aerofoil section are included. Calcula- 
tions based on simplifying assumptions are shown to give a useful indication of the 
critical velocity of flow at which vibration is likely to commence. . The results are 
presented in graph form, and may be used as a guide in probe design. The form of 
instability involved has also been the subject of a recent article in THE ENGINEER 
(Scruton, C., “*‘ Wind-Excited Oscillations of Tall Stacks,” June 10th, 1955, 
pages 806-808). 


HE flutter of the pitot-type probe widely 

used in fluid flow investigations is caused 
by a form of self-excitation frequent in nature 
and well known to engineers. The techni- 
cally important cases of such aerodynamic 
or hydraulic instability have received con- 
siderable attention. Less spectacular but 
more fundamental forms have, not, as Den 
Hartog' points out, attracted the same 
interest. 

In the extensive literature on the per- 
formance of probe instruments for convert- 
ing velocity into a pressure indication, few 
references to vibration as a possible source 
of error are found. Homberger,? describing 
traverse measurements in power station 
penstocks of diameters ranging from 47in 
to 77in, mentioned the occurrence of violent 





A—Betz manometer. B—Instrument. C—Vibrator. 
G—Crystal controlled counter. 
Fig. 1—Vibration rig 


probe vibrations at certain of the traverse 
positions. The instrument used was a canti- 
levered pitot cylinder of 0-97in diameter 
and 80in long, with orifices placed approxi- 
mately 0-3in from the tip at the front and 
rear stagnation point. Results for a 48in 
duct traverse show systematically increasing 
and decreasing deviations of actual readings 
* Fluid Mechanics Division, Mechanical Engineering Research 
Laboratory, East Kilbride, Glasgow. 





from the ‘plotted ‘vélocity distribution 20in 
to 36in from the wall. ‘From this graph, the 
maximum velocity error on one traverse 
was +6 per cent and on the other traverse 
+4 per cent. Cole* mentioned a possible 
increase in velocity pressure readings due 
to severe vibration of pitometer-type probes 
of circular cross section. In the discussion 
on a later paper by the same author,‘ Bean 
drew attention to vibration as a source of 
error, citing differences of 8 per cent between 
readings obtained from an orifice and a 
pitot static tube known to flutter. He also 
suggested that an investigation of instability 
effects on the readings of total and static 
pressure tubes should be undertaken. 

Errors are only one aspect of instrument 
flutter. . Severe vibration may prevent 


D—Oscillator. E—Stroboscope. 
H—Ampilifier. 


readings being taken. In recent high-velocity 
tests,> up to three 12-gauge steel wires sup- 
porting a 0-19in diameter pitot tube were 
tightly stretched parallel across a 123in 
diameter penstock. Repeated vibration failure 
limited the traverse range of the pitot tube 
to 3in from the wall. Similarly Shal’nev® 
reports that an investigation of the velocity 
distribution in the annular space up- and 
down-stream of a 128in. diameter ..impeller 


F—Frequency divider. 
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of a variable-pitch propeller pump was 
restricted by excessive instrument vibration 
to a traverse distance of less than 10in from 
the wall. A pitot sphere with a stem diameter 
of approximately 0-8in was used. — Instru- 
ment vibration is by no means restricted to 
large traverse dimensions. During recent 
werk’ at M.E.R.L. traverse ings were 
taken in the 2in throat of a venturimeter 
with a total probe of 0-158in dia- 
meter. At velocities of the order of 35ft per 
second strong vibrations were observed 
during traverses near the opposite . wall, 
and readings thus affected were discounted. 


_ The same may occur in the high-speed flow 


passages of turbomachines, and the require- 
ment for minimum probe interference must 
be weighed against the need for adequate 
structural stiffness. 
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Fig. 3—Ellipsoidal tip pitot cylinder vibrated in still 
air and water 


Earlier work in a towing tank,® and sub- 
sequent tests in a water tunnel showed that, 
with some instrument forms, vibration may 
cause substantial errors. These have been 
further investigated in an attempt to clarify 
the factors involved. Since the primary 
goal must be to prevent or avoid conditions 
of probe instability rather than to correct 
for any ensuing errors, the main objectives 
were the determination of the critical speed 
of flow at which vibration is likely to occur 
for'a given probe, and the specification of 
probe design data. 

THE MECHANISM OF PROBE VIBRATION 

The vibration of a bluff body in a stream 
of fluid is linked to an alternate shedding of 
vortices from the upper and lower boundary 
layers. The resulting circulation produces a 
force which periodically changes direction 
and will stimulate oscillation if the body can 
move normal to the flow direction under 
elastic restraint. As Duncan® points out, 
oscillatory instability is most likely to occur 
when the fundamental natural frequency 
of the body in lateral motion coincides with 
the frequency of the eddy shedding. As will 
be seen in the discussion of the results, this 
is not a simple resonance phenomenon 
since the motion of the body modifies. the 
vortex shedding, and a range of speeds is 
affected instead of discrete speed values. 

Aerodynamically-faired bodies, such as 
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instrument struts of aerofoil or elliptical 
section, may be similarly excited by vortex 
shedding but offer larger resistance to lateral 
motion than a cylinder. Further damping 
may result from the moment of the lifting 
force generated at small angles of incidence, 
since perfect alignment of strut and flow is 
rarely achieved. It must here be remembered 
that a body faired in one direction of flow 
may act like a bluff object for angles of 
incidence. 


THE SECONDARY FLOW MOTION 


The observed deviations in the readings of 
pitot cylinders and pitot static tubes can only 
be explained by the action of some secondary 


1-0 
0-8 


06 


—— Instrument free, submergence 10” 
—-— Instrument clamped, submergence 


0-4 


0-2 


Instrument Coefficient K* 


-0-8 
hole of instrument on 


~ Instrument free, submergence 5” 





to’static reference probe, towed al 
ter q= dy 2 


Free length of cylinder 12-Sin. Natural frequency 24-5 c/s. 
Fig. 4—Film showing streaming caused by vibration 


pitometer type of probe having two orifices 
in the plane of flow are also liable to show 
vibration effects. 

This was verified on a small rig, Fig. 1, 
where spherical- and elliptical-head pitot 
cylinders, having a single orifice 1 -5 diameters 
from the tip, were vibrated in air and water. 
The instrument on test was driven by a small 
magnetic vibrator mounted in a wooden base, 
which in turn was bolted to a concrete slab. 
Pressures were recorded on a Betz projection 
manometer. A novel pulse excitation des- 
cribed elsewhere’* was used in conjunction 
with a stroboscope to give a sensitive indica- 
tion of mechanical resonance. Frequency 
was recorded on a crystal-controlled micro- 
second counter, 
whilst a decade counter 
provided a 1 to 10 
frequency division for 
the low frequency 
range. Amplitude was 


No flutter. 


ide at a distance 





Centre hole test connected 
of 25-25in. Reynolds number referred to probe di: 


Fig. 5—Vibration effects on the readings of a three-hole spherical tip pitot cylinder, 


0-311in diameter 


flow generated by the oscillation of the 
probes. From theoretical and experimental 
studies, 11,12 it is known that oscillation of 
a body in a liquid may give rise to a steady 
flow in its vicinity. For the cantilevered 
pitot cylinder this would suggest the occur- 
rence of a suction pressure at the front 
stagnation point, where the total pressure 
orifice is located. Since the rear stagnation 
point is equally affected, results from a 


Pp towing velocity. 


measured with a 
cathetometer. 

With the pitot cyl- 
inder orifice oriented 
normal to the plane of vibration, the power 
input, and thus the amplitude, was varied 
for a chosen free length. The vibration tests 
in water were carried out in a glass tank of 
10 cubic feet capacity, with the probe about 


8in submerged. Results of one test series. 


are given in Figs. 2 and 3. It follows that: 

(1) The negative pressure generated, and 
thus the intensity of the streaming is propor- 
tional to the square of the amplitude. 

(2) For a given amplitude the negative pres- 
sure increases with frequency of vibration. 

(3) For amplitudes of the sgme order, 
streaming is more intense in water than air. 
Thus, for instance, an amplitude of 11mm 
caused a negative pressure of 0-4mm water 
gauge at a natural frequency of 28-2 c/s 
in air; the same amplitude at half this 
frequency in water gave a reading of 
1-1mm water gauge. 

(4) If results are considered on the basis 
of power supplied, vibration streaming will 
decrease with increasing cylinder diameter.'* 

(5) Tip shape, and probably orifice loca- 
tion, affect the results obtained. 

“The streaming caused by vibration was 
made visible with smoke, Fig. 4. The free 
probe length was 12-Sin, the natural fre- 





Fig. 6—Sleeve supports and carriage used in towing tests 


quency 24-5 c/s. The probe was vibrated 
from standstill, where the smoke sank 
under its own weight, to the amplitudes 
of maximum negative pressure readings 
where intense outward streaming had deve- 
loped in the plane of vibration, The front 
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view of the cylinder showed what a 

to be a strong circulation around the instru- 
ment tip. The vibration of pitot static 
tubes, on the other hand, did not give any 
measurable pressure readings with the ampli- 
fier output available. 


TOWING TANK TESTS 


A detailed description of these experiments 
has been given elsewhere. They were 
carried out by towing the probes through 
still water in an experimental ship tank. 
The results for a brass pitot cylinder of 
0-3llin diameter, with three orifices located 
at.a distance of 0-63in from the spherical 
tip, are presented in Fig. 5. Further details 
are given. The instrument was push- 
fitted in one of the sleeves shown in 'Fig. 6, 
and mounted in a support frame underneath 
. the towing carriage. It will be seen from 
Fig. 5 that at Re~8 x 10°, corresponding to a 


velocity of about 4ft per second, the total” 


deviation from a probe coefficient of nearly 
unity was approximately 160 per cent. As 
the static pressure was read with a reference 
probe, this suggests that a suction pressure 
was generated at the centre orifice, which 
was 60 per cent greater than the dynamic 
pressure. 
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Fig. 7—Pitot static probe with round stem, 0-4in 
diameter, brass 
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Fig. 8—Pitot static probe with aerofoil strut, 0-75in 
by 0°29in, cold drawn steel 

By clamping the probe in a wooden chuck 
lin deep,’ fastened securely to the main 
support, this suction pressure was reduced 
to 45 per cent of the dynamic pressure at a 
speed of about 6ft per second. It was thus 
indirectly proved that the deviation was 
caused by a vibration which could be sensed 
audibly and by touch, but could not be 
reliably observed due to reflection from the 
water surface. The effect of the clamping 
was to raise the fundamental natural cylinder 
frequency, hence the shift of vibration to 
higher towing speeds. It is apparent that 
vibration occurs over a speed range and 
is not tied to discrete velocities. 

Two pitot static probes,® identical but 
for the strut shape and material, were 
also tested in the tank, results being 
presented in Figs. 7 and 8. Vibration effects 
for the probe with round strut are seen to 
commence at about R,=12x10*%. Their 
severity is dependent on submergence, and 
thus on frequency and amplitude of vibration. 
‘No such effects occurred with the aerofoil 
strut of cold drawn steel, which over the 
whole of the speed range had a constant 
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Fig. 9—Water tunnel working section 


coefficient of very 
nearly unity. The 
vibration effects on the 
performance of the 
probe with round strut 
were due to pressure 
build up at the probe 
static pressure orifices. 
This was established 
by connecting the two 
sides of a manometer 1 30" 
to the probe total 
pressure orifice and a 
static pressure refer- 
ence probe towed 
alongside at the same 
submergence depth: of 
7°80in. As will beseen 
from Fig. 7 the co-— 
efficient of the probes pa 

thus combined was 0s 
constant and unity 

over the whole of 

the speed range. Since 

at the same submerg- 

ence the deviations occurred in the readings 
of the probe with round strut, its static 
pressure orifice readings must have been 
affected. Flutter was observed to commence 
for the round strut instrument at about 
Re=10x 10°, approximately 5ft per second, 
and became worse as towing speeds increased. 
The instrument with aerofoil strut generated 
considerable vibration noise in the range 
Re~19 to 22x10°, and showed some tip 
fiutter somewhat below, in and above this 
range, without the readings being affected. 


WATER TUNNEL TESTS 


For subsequent experiments the use of a 
water tunnel with a 12in test section (Fig. 9) 
afforded the convenience of observation 
from a stationary platform, and the extension 
of readings to speeds up to 40ft per second. 
Cavitation at higher speeds was avoided by 
pressurising the tunnel circuit. The -instru- 
ments used are shown in Fig. 10. The tests 
also differed from the previous ones in the 
manner ofthe end fixing, and in that the 
instruments were completely submerged. 
Both probes were held in greased asbestos 
seals, and were locked in the traverse gear 
by a small screw from an outer collar. A 
more positive end fixing was obtained during 
the tests by the use of external clamps. 
Readings with the pitot cylinder were made 
at a fixed speed by traversing across the 
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Fig. 10—Instruments used in water tunnel 


test section in steps of lin, and also by 
going through a full-speed range with the 
instrument set to one traverse position. The 
amplitudes were measured by cathetometer, 
the frequencies with a stroboflash unit. 
Flow velocities were obtained from a con- 
traction nozzle calibrated during the initial 
phase of the tests. 
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Helix Angle Corrections Using 
Non-Differential Hobbing 


By P. M. WOODBRIDGE, M.A. (Cantab)* 


N the manufacture of high precision 
gearing for marine and industrial use, a 


high degree of accuracy is called for in 
machining the teeth on a pinion and wheel 


teeth at the outer end of each helix. This 
localisation of load may result in pitting, 
scuffing and eventual breakage of the teeth 
and it is found necessary in practice to design 


to a «matching helix angle and in aligning , the dimensions: of pinions so that their 


their axes so that the teeth will bed. across 
the entire face width. In a paper read before 
the Institution of Mechanical Engineers in 
1943, it was emphasised that by eliminating 
the differential mechanism in’ a solid-table 
hobbing machine, the helix angle on a cut 
gear could be produced with the highest 
accuracy. Since that date, many gears have 
been designed with limited deflection and 
manufactured with perfectly matching helices. 


maximum deflection does not exceed a pre- 
determined figure. Under this condition, 
with selected materials and controlled initial 
usage of the gears, the highly loaded portions 
of the teeth flanks will accommodate the 
small variation necessary to allow full bedding 
across the entire face width at full load 
conditions. Therefore, -unless some form of 
compensating device is used, “ pinion deflec- 
tion ” will remain a limiting factor adversely 





Fig. 1—Drive-end helix of a double helical pinion after more than twenty years’ service 


Fig. 1 illustrates a pinion after more than 
twenty years’ service at sea. This pinion runs 
at 5000 r.p.m. and has a maximum axial 
pitch error of 0-000Sin measured over any 
6in of the 2 x 13in face width. It is typical 
of designed requirements being achieved 
by accurate manufacture. 

Due to its length-to-diameter ratio, usually 
of the order of 2 to 1, the pinion will deflect 
under load. The deflection of the mating 
wheel and shaft will be negligible compared 
with the pinion deflection. The deflection 
of the pinion is made up of two parts: 
lateral deflection due to bending and shear 
forces, as for a loaded beam supported at 
each end, and torsional deflection due to 
the. torque differential along the length of 
the pinion. For a double helical pinion the 
effect of the lateral deflection of the pinion 
is to open the tooth contact of pinion and 
wheel at the inner ends of each helix. For 
the drive-end helix the tooth contact opening 
due to torsion should be added to that due 
to bending and shear, and in the case of the 
non-drive-end helix, the opening due to 
torsion should be subtracted from that due 
to bending and shear. Thus, under load, 
the pinion and wheel do not bed across the 
entire face width and the greater the deflection 
the greater the concentration of load on the 


Department, British Thomson-Houston 
compen, oe Tee. 


ransmission Noises,”’ by S. A. 
.- ech. A.M.inst.C.E. Proc. I.Mech.E., 1943, 





affecting the economic design of precision 


gearing. 

Several methods of producing the pinion 
helices in such a way that they match those 
of the wheel at full load conditions have 
been tried. Since the deflection of the 
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with modified helix angles in an attempt to 
obtain the same intensity of loading at each 
end of the helices when under full load in the 
deflected condition. It may be shown that 
it is possible to hob a pinion or a.wheel on 
non-differential hobbing machines with the 
desired small variation of helix angle. A 
schematic layout of a non-differential hobbing 
machine is shown in Fig. 3. It will be seen 
that there are two variable gear trains ; the 
index and the down feed change gears. By 
suitably selecting values for these two trains, 
the hob speed, table speed, and down feed 
are inter-related in such a way as to cut a 
given blank to given requirements. 

If we consider a single-start hob cutting a 
straight spur gear then, for one revolution 














Motor Drive 
Cutting Speed 
Change Gears 
Hob 
Down Feed 
of Hob 
= Shy mapreni Gears 
Index Change Gears 


Fig. 3—A schematic layout of a non-differential 
hobbing machine 


of the hob, the blank must turn through that 
fraction of a revolution which allows one 
tooth pitch to pass through the cutting zone 
of the hob. Hence, for N teeth to be cut 
on a spur gear the hob must revolve N times 
for each revolution of the blank. In order 
that a helical gear may be cut on a hobbing 
machine the axis of the hob must be inclined 
at an angle to the transverse plane of the 
blank. This angle is either the sum or 
difference of the required helix angle and 
the hob lead angle, depending on the hand 
of the hob, and allows the cutting edges of 
the hob to be carried through the blanks in a 
direction parallel to the teeth being cut. As 
the hob is fed down in the vertical plane 
containing the axis of revolution of the 
blank, it is necessary for the blank to gain 
or lag an amount per revolution proportional 


pinion teeth is non-linear, any helix angle to the product of the downfeed rate and the © 
correction should be continuously varied tangent of the gear helix angle. 

whilst hobbing across the face of the pinion. Fig. 2 shows diagrammatically a hob 
This is known as 

parabolic correction Direction of , 

and is the most diffi- Rotation of Blonk 0’ = Helix Angle 

cult correction to enegnare rc 





achieve with any de- 
gree of accuracy. A 








close approximation  “'e'mi Fasen 
to the required helix 

angle variation may be 

achieved by modifying Position of Hob After 


i] 


the helix angle in two 
steps, each occupying 
a third of the face 


Revolving N Times ——— | 





+ 
Eo 





Gear Blank 








width. Another 
method is to modify 
the helix angle in one 
step occupying one- 
half or one-quarter 
of the face width 
in the area of excessive loading. This same 
effect may be achieved by reducing the thick- 
ness of the teeth in this area by either shaving 
or grinding the flanks. 


The simplest and most practical form of 
correction is to hob the helices of the pinion 





X tan r—h. 


Pitch circle diameter 
of Blank = d. 


Number of teeth = N. 


of hob the face of a helical 
Fig. 2—Diagram ns co Se a gear 


cutting across the face of a helical gear blank 
having N teeth. x is the distance the hob is 
fed down while the hob makes N revolutions. 


Hence the gear blank turns (1.28 


revolutions during the time the hob turns NV 
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revolutions. on its axis. If the down feed 
of the hob in inches per revolution of gear 
blank is the fraction F, then 

F. nd OED x, ees 
x nd+x tane and * nd —Ftano* 











1+2es 
Blank revs. md (1 Ftane =) 
Hob revs. sN  N\!*xd—Ftan o 
CE Fei? TOG Bil @ AD, 
N{,—Fans)"¥(,- F | 
- CpN ApN 
ete 3 
1 NC-1 
N-G ' 


where S 
Ap=axial pitch, Cp=circular pitch and c=-F 
Therefore ’ 
Index ch rer te 
ndex change gear ratio= 75-7. 
By definition : 


Downfeed _ 
Blank revs. _ 


ey 
F=%, 


therefore 
Feed change gear ratio= K, x a 
where K, and K; are constants depending on 
the ratio of the gears. and bevels in the 
hobbing machine. ‘ 
Therefore the value of the index train to 
cut a gear with a given single-start hob 


Face width f 


att 
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sin uaa? 


; Np 
ae” Ap+8° 
Np 
ano AP — Np 

Np 
VAP + TApe NP 
x+l=ftane 
I=f tan 9, 


x=/f(tan o—tan 6) 


tan 6= 





1 es 
ote | ae varreetene | 
Thus ¥ 
1 of: 
ma | 0) 
where X= Ap+ Np ¥. ‘Ap— Np 


and Z=2Ap+8. 


If the helix angle is increasédi so that 0 is 
greater than o then the axial pitch will 
decrease to Ap—8,. If x, is the circum- 
ferential displacement of the tooth, then by 
the same method as described above 





1 1 
=fNj —— —— « @ 
wiser | ae | 2) 
where again 
X=Ap+Np, Y=Ap—Np, but Z=8,—2Ap. 


In a double-helical gear, helix angle change 
may be applied to the drive end helix only, 
as this is the helix which suffers most from 
loading deflection. Whether the helix angle 
is to be made greater or smaller than that 
of the mating helix will 
depend upon whether 





the pinion is driving 
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with the apex of the 
helices leading or 
trailing. With the apex 
| leading, the angle. of 
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_— 
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—_—— 
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the drive end: helix 
ae must be increased to 





— 
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obtain correction. Let 
this be called positive 
correction. Alterna- 

















tively, the same result 





Developed Face of Gear 


Fig. 4—The developed face of one helix of a double helical gear 


depends only on the number of teeth to be 
cut and the value given to the arbitrary 
constant C. 


The normal pitch of the gear teeth is equal ~ 


to the normal pitch of the hob. The helix 
angle of the gear to be cut is dependent only 


on the value given to the feed train gear _ 


ratio. Thus, for a given index train ratio 
various values of feed train ratio may be 
selected to give any desired helix angle. 
Although the normal pitch will remain con- 
stant in each case, using the same hob, the 
axial pitch, the circular pitch and the hobbed 
pitch circle diameter will change. The 
geometrical relationship of dimensions’ of 
the pinion or wheel when the helix angle is 
changed by a small amount may be found by 
reference to Fig. 4, which shows the deve- 
loped face of one helix of a double helical 
gear; x represents the maximum circum- 
ferential displacement of a tooth when the 
helix angle is decreased by a small amount 
from « to 9. 
Let 
Ap=axial pitch with helix angle o. 
Np=normal pitch. . 
$=variation of axial pitch with helix 
angie 0. - , 
d=pitch circle diameter of pinion. 


rection to the mating 
helix on the wheel. 
The choice of method may be governed 
by the selection of the most suitable feed 
train gear ratio. 
The detailed example deals with a pinion 

having the following particulars :— 

Number of teeth= 34. 

Axial pitch =3=1-9500in 

Normal pitch =1-000in 

Face width =2%x9-Sin, double helical. 
It is to be hobbed on a machine having 

K,=180 =>. 
‘ 180C 120x70 
Then index gear train= yo 36x 6L ‘I’ 
Wamucigtecua: we op i: ale 
, . Ap _ 30x 
Rood train goer 3% Cg ta WN” Sax 0 
Helix angle=sin-* “7 —30 deg. 51°11 min. 

\The following particulars are given for a 


Mating wheel to the above pinion. 


umber of teeth=211. 
Axial pitch ve FBmt9500in. 
Normal pitch’ ~=1-000in. 
Face width =2%9-$in, double helical. 


This is to be hobbed on a machine havin 
« K,=120 K,=12. . 


may be obtained by’ 
applying negative cor- , 
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,  120C .. 25. 45 
Then index gear train= 77-46" 43° 


where C is chosen as 75. 


_124p_36_ 39 
Feed train geals= = 6 * 75° 
Helix angle 30 deg. 51:11 min. : 
It is assumed that it is necessary to apply 
negative correction to the drive end helix 


’ of the above pinion, and that the total 


deflections result in an opening of tooth 
contact at’ the inner end of the helix of 
0-:00lin.' © ~ 
Referring to the expression (1). 
X= Ap+Np=2:950. 
Y= Ap—Np=0-950, 


XY=2:8025 

VXY=1-67407. \ 

0-001=9:5x1| aay TE 
1-67407 4/2-8025+8Z,’ 


8Z=0-00099. 3(2Ap+ 8)=0- 00099. 
3?+3-93—0-00099=0. 


3. SEV 15'21+0-00396 
= 5 : 





=+0-00025. 
New Ap=1-9500+-0-00025= 1 - 95025. 
‘ 25_ 1-95025 
New feed train gears=— X35 
_ 29x 269 
~ 240 x 280° 


‘ ‘ 1 
«New helix angle= in?——_—. 
ww - = "[°95025 


=30 deg. 50-84 min. 


These feed train gears are unsuitable for 
the hobbing machine and it is necessary to 
modify the new axial pitch from 1-95025 to 
1-950228 in order that a suitable feed train 
may be found. 

Hence 





New feed train gute > somumeee 
6 70 
_ 15x71x 109 
~ 64 125 x 125° 
This gives a new helix angle 


1 ? 
17950228 = 30 deg. — 50-87 min. 





=sin 





The index gear train will remain as before. 
The alternative method of applying positive 
correction to the wheel may be dealt with by 
referring to the expression (2). 
_ X=2-950 Y=0-950. 
XY=2-8025 WXY=1-67407. 


0-001=9:5%1| na FEAF 
2°8025+8,Z 1:67407 
Therefore, 
3’,Z=—0-001. 
3,(8,—2Ap)= —0-001. 
8,°—3-98, +0-001=0. 
3. +3:94-V15-21—0-004 
—— 2 . 





= +0-00026. 
New Ap=1-9500—-0-00026=1:94974. § 
3 12x 1-94974 
aes). a 
_ 201x97 | 27x67x97 
625x100 75% 60% 125" 


New helix angle j 
eS 1 
=sin~ 7794974 = 30 deg. 51/39 min. 


« |New feed train gears= 





The index gear train will remain as before. 
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Electrical Engineers Exhibition 


No. I 


The fifth Electrical Engineers(A.S.E.E.) Exhibition—the largest electrical exhibition 

staged in this country—was opened at Earl’s Court on March 20th by the President 

of the Board of Trade, Mr. Peter Thorneycroft, and ended on Saturday, March 

24th. There were 310 exhibitors, that is, seventy more than last year. Among the 

25,000 exhibits, ranging from micro-switches to electronic computers and large 

switchgear, more than 2500 new products were shown. A few of these new exhibits 
are briefly described in the following review of the exhibition. 


known respectively as “‘ Mercury” and 

Pegasus,” were shown in model form by 
Ferranti, Ltd., Hollinwood, Lancs. 

“ Mercury” is a new, large high-speed com- 
puter which is intended mainly for scientific work. 
Its main characteristic is that all arithmetical 
operations are carried out on “ floating-point ” 
numbers, with a considerable saving in time in 
many computations, which is stated to result 
in a five-fold increase in the speed of the machine. 

Two kinds of storage are provided : there is a 
fast store consisting of magnetic cores (capacity 
1024 words), and a backing store consisting of 
four magnetic drum storage units, with a total 
capacity of 16,384 words (a “ word ” being either 
a number or two instructions). Information 
may be readily transferred between the two levels 
of store. 

Direct facilities are provided for the addition, 
subtraction and multiplication of floating-point 
numbers, and a variety of counting, testing and 
logical operations. These operations are defined 
by instructions selected automatically within the 
computer in accordance with a prearranged 
programme. A typical instruction specifies, for 
instance, the kind of operation to be carried out 
and the “ address ” in the store of the operand. 
To perform the same operation on a series of 
different operands without having to specify in 
advance separate instructions containing the 
addresses of individual operands, a set of special 
registers (B-registers) is used ; the address part 
of any instruction can thereby be modified 
automatically during the computation, according 

,to a predetermined scheme. A number of 
frequently required operations such as the 
extraction of square roots, reciprocals and 
trigonometrical functions, can be arranged in 
the form of standard routines easily introduced 
into a larger computation as required and a 
comprehensive library of routines is available. 
Binary (scale of two) representation is used for 
arithmetical operations in the computer, but the 
translation between binary and other forms of 


FERRANTI, LTD. 
T= forms of electronic digital computers, 


representation can be conveniently carried out 
in the computer, using standard routines. 
Programme material and numbers are introduced 
on teleprinter tape, which is read by a photo- 
electric tape reader at a speed of 400 characters 
per second. Output information is punched on a 
similar tape. Printed versions of this information 
can be obtained by means of a page printing 
teleprinter included in the installation and 
alternative methods of input and output are being 
developed. 

The speed of operaticn is 180 microseconds 
for the addition of two numbers, and 300 micro- 
seconds for multiplication. Instructions con- 
cerned with the organisation of.a calculation take 
only 60 microseconds each. 

The “ Mercury ” computer (Fig. 1) consists of 
three main units : the basic unit (containing the 
main control system, the computing store, the 
B-registers, and the input/output control system), 
the accumulator and multiplier unit, and the 
magnetic drum store, consisting of a number of 
self-contained drum units. There is also a 
console from which the operator controls the 
computer and which accommodates some of the 
input and output equipment. A power pack, 
connected to a motor-alternator set, provides all 
the power requirements of the computer circuits. 

Among the instruments demonstrated on the 
same stand was a new “ disturbance recorder ” 
(Fig. 2), which is designed to give graphic 
information about faults and disturbances in 
electrical power systems. When a fault occurs, 
such as a short circuit from line to earth or 
between phases, it produces a chart showing the 
state of the system just before the fault, the 
nature of the fault and any change (such as a 
line-to-earth fault developing into a symmetrical 
three phase fault) the magnitude of the fault 
current, the appearance of voltage surges, and 
the behaviour of the protective gear, including 
the times required to clear the fault. 

The instrument contains seven oscillographs to 
produce voltage or current traces and twelve 
marker traces with a response timetof 5 milli- 
seconds to record the operations of the various 





. 1—The ‘‘ Mercury ”’ electronic digital computer in which all numbers are represented in ‘“‘ floating 
* form. ping an ado 


drums with a total 
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Fig. 2—Disturbance recorder for providing 
information about faults in power ee tee 


relays and circuit breakers. The record begins 
about 0-5 second before the start of the fault 
and shows the changing values of the quantities 


recorded. 

Each of the oscillographs is connected per- 
manently in circuit and its stylus scribes a 
continuous trace on a recording drum which is 
rotated at a uniform speed. ° The traces are made 
on a coating of special ink which is applied to 
the surface of the recording drum by an inking 
rolier, When a fault occurs a starting relay 
energises an electromagnet and presses the paper 
chart against the drum, producing an impression 
of the oscillograph traces. Because the paper is 
applied to the drum 120 deg. in advance of the 
writing position of the stylus, the paper takes an 
impression of whatever was scribed on the 
cylinder one-third of a revolution before the 
time the paper is applied. As the drum rotates 
at 0-66 r.p.s. a record is obtained of the state of 
the network, starting 0-5 second before the 
disturbance. The recorder is available in two 
forms. The first, type “‘ S,” has facilities for the 
simultaneous recording of seven waveforms 
(with a maximum peak to peak amplitude of 
8-5mm) and twelve marker traces. The second 
form, type “SII,” is equipped for the simul- 
taneous recording of six waveforms with 12mm 
maximum amplitude, one waveform with 8-5mm 
maximum amplitude, and two marker traces, 

Access is obtai by opening the hinged 
cover and swinging the mechanism on a hinge, 
clear of the case, which can be done while the 
recorder is working. The case, which is dust- 
tight, is of pressed steel, black enamelled, 
arranged for flush mounting with concealed 
fixing bolts. 


BriTIsH THOMSON-HouSTON COMPANY, Lip. 


Recent developments in germanium and silicon 
power rectifier assemblies were exemplified in a 
group of exhibits shown by the British Thomson- 
Houston Company, Ltd., Rugby. 

Two different arrangements were shown, each 
consisting of six germanium rectifier cells for 
operation in a three-phase, full-wave bridge 
circuit. These assemblies are designed for 
mounting in cubicles together with the associated 
transformer, instruments and switchgear. With 
natural cooling each assembly can give an output 
of 18kW at 150V, d.c. Similar germanium cells 
with much smaller cooling fins were shown in a 
complete cubicle assembly designed to give an 
output of 2-5kW at 250V, d.c. The overall 
efficiency of this particular arrangement is 97-5 
per cent. 

A demonstration was given of a single silicon 
cell having a diameter of Ijin and a rating of 
SOA (mean) at a working voltage of 100V. Six 
silicon cells were shown arranged in a three- 
phase full-wave bridge with an output of 15kW ; 
the complete assembly, including the cooling fins 
occupied a space of less than 3in by Sin by 6in. 
Although they are somewhat less efficient than 
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bas tach,“ elliodey:dianetteis ifiers, 
such as those exhibited, work satisfactorily at 
temperatures above 200 deg. Cent. 


BrusH ELECTRICAL ENGINEERING COMPANY, LTD. 


On-load_ resistor-transfer 33kV tap-changing 
gear for transformers was one of the new equip- 
ments shown by the Brush Electrical Engineering 
Company, Ltd., Loughborough, Leicestershire. 

This tap changer (Fig. 3) consists of three 
assemblies—a selector switch compartment, a 
divans switch compartment and a stored-energy 
device 

The selector switch is a dual rotary switch 
normally embodying fifteen contacts making a 
fifteen-position tap changer, The moving con- 


tacts are spring-loaded, the contact pressure 
being maintained between fixed contacts and the 
collecting ring, both mounted on a Permali 
support barrier. The moving contacts themselves 
are mounted on and actuated by a solid round 
Permali drive shaft so that no radial force is 
exerted on the shaft. Connection is made with 
alternate fixed contacts either side of the support 
barrier, the holes in the support barrier being 
bushed by bakelised paper bushes sealed at the 
ends with bakelised paper washers and held in 
position with spring locking washer and locknuts. 

The selector switch is rotated step by step by a 
normal Geneva mechanism so that the angular 
displacement in the Geneva drive is equivalent to 
the distance between the two fixed contacts on 
the support barrier. In any tap position the 
selector switch is held by a locking face on the 
Geneva wheel, the whole switch being mounted 
in the upper chamber of the tap change gear and 
isolated from the main transformer tank by a 
Permali board with tap leads brought through 
on copper connecting studs insulated with 
bakelised paper bushings, the whole board being 
an oiltight barrier. The drive shaft leaves the 
upper chamber through a spring-loaded synthetic 
rubber seal into an air-filled mechanism chamber. 
The connections from the selector switch to 
the diverter chamber are taken through the 
bottom of the compartment by bakelised paper 
bushings mounted in an insulated panel below 
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oil level.:. In the selector switch compartment 
there are also.the current-limiting resistors which 
restrict ‘the transfer current between the diverter 


reverse power through the switch is not 
important. .. The whole of the selector compart- 
ment is piped to the Buchholz side of the main 
conservator vessel so that any fault in the gear, 
which would result in arcing in this compartment, 
gives alarm:and trip on the main Buchholz 


protector. Thermal contacts may also be accom- 


modated in: this: tank. 

The three assemblies of four contactor-type 
diverter switches per phase are mounted in a 
common tank’: directly below the selector 
chamber. The switch 
gives sequence switching 
so that the two resistors 
are alternatively brought 
into circuit, thus causing 
minimum disturbance 
to the supply voltage, 
and assuring rapid arc 
extinction. The con- 


tacts have a combined 
rolling and wiping action 
self-cleaning 


to give 


action. As the break is at the tip of the contact, 
the arcing surface is away from the contact area. 
To increase contact life, one of the tungsten 
compound tipping metals is used. The contacts 

in the diverter switch are readily replaceable 
after lowering the diverter tank. The contacts 
are operated by a push rod rocked by the drive 
from the stored-energy device. 

The stored-energy device consists of dual 
compression springs normally held at their 
extended length and arranged through a lever 
system and cams of special profile to be com- 
pressed ; thus energy is stored to operate the 
diverter switches at the required moment in the 
operating sequence. Two springs are used, 
either of which will provide sufficient energy 
for operation. The design ensures that the springs 
are lightly stressed when compressed, are captive 
in their mountings, and are not compressed until 
required to deliver momentarily the stored energy 
for accelerating the diverter switch movement. 
The drive from the selector switch and the 
diverter switch is mechanically coupled and 
interlocked to effect the correct sequence. The 
device is mounted in a separate compartment 
designed for accessibility so that ease of inspec- 
tion and maintenance can be readily carried out. 

A “non breathing” flameproof squirrel-cage 
motor was also exhibited, This machine is one of 
a range which is designed to minimise the 

“ breathing” of moisture and dust resulting 
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from load-cycle temperature changes. The 
‘breathing ‘volume, which is the total free air 
space in the casing, is reduced to a minimum. 
Around the stator, including the end turns, this 
free-air space is filled, as far as possible, with a 
non-thermo-setting, heat-resisting compound, 
which, incidentally, is stated to have sufficiently 
good ‘thermal conductivity to improve the heat 
transfer and the cooling of the machine. The 
free-air spaces at the ends of the rotor are sub- 
stantially reduced by the fitting of cast aluminium 
blocks which are attached to the end shield 
bearing housings and are shaped to follow the 
contour of the stator filling. Before applying 
the stator filling compound the windings are 
subjected to additional impregnation and stoving; 
after the filling compound has been applied and 
allowed to set naturally the whole is impregnated 
and baked twice. 

In the self-cooled (FQT) form the non- 
breathing flameproof motors are available from 
10 to 66 b.h.p. ratings. In the FQB motors a fan 
is fitted for blowing air over the back of the 
stator core and the available ratings are 10 to 
150 b.h.p. 


SMALL ELecrric Morors, Ltp. 
The Clifton dynamic balancing machine, 





ert Fig. 4—(right) a alee 
balance 1200 small-motor armatures in one shift—Small Electric Mi * 


illustrated in Fig, 4, received the premier award 
for industrial equipment design in an open com- 
petition held by the organisers of the exhibition. 
This machine is capable of balancing rotors 
weighing from 1 oz to 101b, a range which can 
be extended up to 100 Ib by using interchange- 
able work bridges. It is designed to be inde- 
pendent of supply voltage and’ frequency varia- 
tions and is stated to be capable of balancing 
1200 small motor armatures in a single shift, 
while detecting displacements of 25 millionths of 
an inch (1 millionth of an inch being attainable 
when special accuracy is required, for example, 
for gyroscopes). 

The machine (Fig. 4) consists essentially of a 
framework, arranged to carry the rotor to be 

, and a cabinet which houses the elec- 
tronic apparatus. A meter indicating out-of- 
balance and a stroboscopic lamp for illuminating 
the work may be mounted in the convenient 
positions on the tie bars which form part of the 
framework. The work, placed in two half 
bearings free to move in a horizontal plane, is 
rotated by a belt drive from the synchronous 
motor mounted on the framework. For loading 
and unloading the belt can be lifted off the work 
by the movement of a hand lever. 

As the work is rotated the vibration in the 
horizontal plane caused by out-of-balance is 
transmitted by small tie rods to two moving-coil 
transducers (pick-ups) mounted seismographic- 
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ally to reduce the effect of ground vibration. The 
electrical signals 


tet ima ous Ee ee 
correct. information regarding balance in the 
two chosen reference planes. The-signals then 
pass on to two tuned amplifiers. After amplifica- 
lion the signin epuuniy 2 -taaiar'tacaes es 
amount of out-of-balance and a “strobe” 
lamp to show the position of out-of-balance. The 
position is normaily taken in the horizontal 
plane, but a capacitor resistance phase shift net- 
work may be included in the circuit to give indi- 
cation at other angles, if desired; 

The amplifiers are of special design in which 
ferrous inductance is avoided, the use of capa- 
citors is kept to a minimum and tuning to the 
speed. of the work is done by variable resistance 
elements. Unwanted signals from the trans- 
ducers (arising from the bearings, belt drive and 
external sources) are attenuated ; desired 
selectivity is attained by using high-gain ampli- 
fiers with feedback of a large part of all frequencies 
except that produced by the out-of-balance. To 
correct for supply frequency variations a servo 
mechanism driving a ganged logarithmic potentio- 
meter is used. The resistances of this potentio- 
meter form part of the frequency-sensitive Wien 
bridges in the amplifiers. Variation of mains 
frequency drives the servo mechanism and the 
potentiometer to the new correct position for 
tuning the» amplifiers. The selectivity may be 
preset to the desired value. The value of “Q” 
for each amplifier is usually about 10, but 100 
may be used for high degrees of balance. 

The position of the operating control box can 
be adjusted to suit the operator. 

Movement of the main switch from the “‘ Off ” 
position rotates the work. The switch may then 
be placed in either of two positions to indicate the 
left or right chosen balance planes. On stopping 
the motor an electrical brake operates but does 
not lock the rotor mechanically. Consequently 
the work may be rotated easily by hand into the 
best position for correcting the out-of-balance. 

All the electrical equipment is mounted on 
withdrawable racks in a steel cabinet, as illus- 
trated in Fig. 4. As far as possible the circuits 
have been grouped into sub-assemblies which are 
replaceable for servicing. A plug-in oscillator 
and a test point panel enable the performance of 

_ the machine to be checked quickly. 

The main dimensions of the machine are 
45in by 36in by 56in, the maximum diameter of 
the workpiece is 14in and that of the spindle is 
Zin. ‘Normally the balancing speed is 1800 
r.p.m. and the standard power supply is three- 
phase four-wire, 380-420V, 50 c/s. The machine 
weighs about 8 cwt. 


LAURENCE SCOTT AND ELECTROMOTORS, LTD. 

e Various systems of automatic speed control of 
rotating machines were shown by Laurence Scott 
and Electromotors, Ltd., Norwich. A typical 
exhibit consisting of a variable speed N-S motor 
with “ Asrec ” control was shown driving a self- 
excited alternator equipped with “ Altoreg” 
voltage control. The “ Asrec ”’ system is suitable 
for most speed control requirements. 

It uses relay control and, normally, a tacho- 
generator to provide a reference voltage. The 
steady-state accuracy obtained is of the order of 
+1 per cent of the maximum speed, but a higher 
degree of accuracy is often obtainable. The 
transient performance depends largely on the 
characteristics of the drive, typical figures being 
two seconds recovery time with 15 per cent 
transient speed regulation. 

The discriminating circuit consists of a sensitive 
polarised relay, the operating coil of which is in 
series with an ohmic and a non-linear resistance 
for stabilising purposes and in parallel with a 
non-linear resistance for protective purposes. 
Very wide variations of control circuit charac- 
teristic can be obtained by altering the values 
of the circuit components to suit particular 
requirements. The polarised relay is followed 
up by two operating relays which control the 
pilot motor of the induction motor drive con- 

trolling the N-S motor. 

ey the discriminating circuit operates on direct 
current at a very. low power level, almost any 
d.c. voltage signal source can be used. For 
automatic speed control (the most frequent 
requirement) a small separately excited d.c. 
tachometer generator coupled to the motor is 
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used. As the reference voltage (obtained from a 
potentiometer) and the tachometer: generator 
excitation vary. together with line co amy a 
stabilisation 1 of power supplies is required, the 

control system being unaffected by line voltage 
or frequency variations. If several controlled 


select the required reference and/or signal 
voltage. 

The “ Altoreg ”* system applies static excitation 
control to an alternator having two field windings. 
The main field winding is series-excited by the 
load current, by means of a rectifier fed from 
current transformers connected into the armature 
circuit of the alternator. The auxiliary field 
winding is either shunt-excited via a rectifier 
from the output voltage of the alternator, in the 
case of small self-excited machines, or ‘excited 
from a separate d.c. source such as a pilot 
exciter. Good transient voltage stability is 
obtained, through the use of the series connected 
main excitation winding, allowing large loads, 
of the order of up to twice fullJoad Current, to be 
switched on and off. without excessive temporaty 
voltage regifation and with a short recovery 
time. For small self-excited machines up to 
about 30kVA the inherent steady-state vol 
regulation is of the order of +5 per cent to +74 
per cent throughout the rated load range for a 
consistent, substantially linear, load/speed charac- 
teristic of the prime mover. For higher voltage 
control accuracies, a conventional automatic 
voltage regulator can be added in the shunt 
winding circuit of the alternator. These machines 
are of standard salient-pole rotating-armature 
design, the initial build-up of voltage being 
obtained by a simple reconnection of the shunt 
and/or series field windings, usually by means of a 
relay. For larger machines, particularly where 
greater voltage regulation accuracies are required, 
a normal pilot exciter is used to supply the auxi- 
liary winding, an automatic voltage regulator 
being connected in the exciter shunt field circuit. 
The system provides a simple and reliable means 
of obtaining good transient voltage stability 
(demonstrated by direct starting a squirrel-cage 
“* Trislot ” motor) and is particularly suitable for 
duties where relatively large motors have .to be 
supplied from an alternator, as, for example, in a 
ship’s installation. 

(To be continued ) 





Exhaust Valve Life 


THE Automobile Division of the Institution 
of Mechanical Engineers held, on Tuesday, 
March 13, a symposium on Exhaust Valve 
Life. The first paper described a method of 
research into valve life, showing that test 
programmes which gave short lives were liable 
to distort the influence of such factors as fuel 
quality, and proceeded to show that thermal 
stresses due to heat transfer from the valve 
head were sufficient to limit the life of the 
valve. The next three papers described 
development programmes to raise the valve 
endurance on heavily leaded petrols of small 
air and water-cooled industrial engines, of 
civil and military vehicle engines, and of a 
highly supercharged liquid-cooled engine with 
four valves per cylinder. Finally the corrosion 
fatigue properties of valve materials were 
discussed, and the influence of lead oxide 
adhesion stressed. In the discussion strong 
support was evidenced for the United States 
practice of aluminising valves. It was pointed 
out that short-stroke large-bore designs 
should facilitate cooling of the valve seat and 
guide : the use of automatic clearance adjust- 
ment might help, and allowed a change to 
austenitic material, such as En 54, where high 
performance was accompanied by high co- 
efficients of expansion. A contributor with 
experience of sodium cooling observed that 
its effect was to heat the stem, and that this 
might lead to sticking. Another speaker 
opined that goods. vehicles of the 5 ton class 
were most demanding on valves, and pointed 
out that wear on the guides resulted in high 
running temperatures. It was suggested that 
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bench testing could well have over-emphas- 
ized the harmfulness of added lead, and that 
increases in t.e.1. content should not be feared. 
A well illustrated contributidn showed, that, 
at constant power, valve temperature fell as 
b.m.e.p. rose, and deduced that for sustained 


cruising a high gear ratio was necessary. 





Helicopter Turbine 

Over 100 hours’ test bed running have now 
been completed by the Napier “Gazelle” 
frée-turbine engine. Intended to be mounted 
directly below, and to drive mechanically, a 
helicopter rotor, the ‘‘ Gazelle” will be used 
in the Westland “‘ Wessex,”’ a single rotor air- 
craft based on the Sikorsky S.58, and a Bristol 
twin-rotor helicopter with mechanical coup- 
ling between the rotors. The height of the 
engine is approximately 70in, with at ‘the 





Napier “ Gazelle ’’ free-turbine engine 


bottom an annular air intake. Above this 
are mounted the starter motor, pumps, and 
other auxiliaries; the primary stage of auxil- 
iary reduction gears would appear to be below 
the intake, with a shaft running up through 
one of four webs. 

The compressor is axial and claimed to be 
of notably high efficiency. There is a “‘can- 
nular” combustion chamber in which the 
outer casing forms a main structural member 
and encloses, apparently, six flame tubes. 
Downstream of the compressor and power 
turbines, the gas passage is divided into four 
by the supports for the epicyclic output gear- 
box which drives through a toothed coupling. 
The Napier single lever control system 
resembles that of the “Onyx” and “Eland,” 
the fuel metering unit including maximum 
torque and temperature limitation devices and 
automatic ambient pressure and temperature 
compensation. 
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KWINANA OIL- REFINERY, AUSTRALIA 


Kwinana refinery.as seen:from the catalytic cracker 








-~ 


Hydrofiner and platformer units at the Kwinana refinery as seen from the west 
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Oil Refining in Australia 
By V. S. SWAMINATHAN, M.A., M.Sc. 


No. I 
Since the war the oil refining capacity of Australia has been expanded considerably, 


with the addition of new units to existing plan 


t and the construction of new 


refineries at Altona, Geelong, Kurnell and Kwinana. The new and enlarged installa- 


tions are expected to re, 


about 80 per cent of Australia’s consumption of 


petroleum products in 1956. 


Oe of the most pronounced post-war trends 
of the petroleum industry has been the loca- 
tion of refineries near centres of consumption 
rather than of production—the United Kingdom, 
Australia and India, providing conspicuous 
examples. Whereas before the second world 
war Australia had only negligible oil processing 
capacity, four international oil companies have 
since been carrying out major refinery expansion 
and new building programmes. Thus the British 
Petroleum Company, Ltd., through its local 
subsidiary—Australasian Petroleum Refinery, 
Ltd..—_commissioned its new refinery at Kwinana 
near Fremantle on February 1, 1955. It:is the 
biggest installation in Australia, and capable of 
treating 3,000,000 long tons of crude oil a year 
when fully on stream. Shell Refining (Australia) 
Pty., Ltd., started operating its new refinery at 
Geelong, Victoria, in March, 1954. This plant 
has an annual crude throughput capacity of 
1,700,000 tons. Standard-Vacuum Refining 
Company. has extended its existing plant at 
Altona, Victoria, which previously produced 
lubricating oils and bitumen and the new refinery, 
commissioned early in 1955, brings the maximum 
capacity to 1,125,000 tons a year. Lastly, 
Caltex, operating through Australian Oil Refining, 
Ltd., erected a new plant at Kurnell, New South 
Wales, with a rated annual capacity of 1,100,000 
tons, and this has recently come on stream. 
These new refineries bring Australia’s total maxi- 
mum capacity up to some 8,000,000 tons of crude 
oil a year at an overall estimated cost of £A.109 
million, exclusive of capital spent on dredging, 
wharves houses, pipelines and other construc- 
tion work. At the end of last year crude oil 
imports into Australia were estimated to be 
running at an annual rate of 7,500,000 tons, of 
which 85 per cent was refined locally. This will 
meet most of the continent’s demands, though 
about 50 per cent of aviation spirit and also 
some special grades of lubricating oils will still 
have to be imported, and will mean a considerable 
saving on Australia’s imports estimated at 
£A.27,000,000, including a_ sizeable dollar 
element. 

When members of the British Petroleum Com- 
pany’s investigation team visited Australia in 
September, 1951, soon after the shut-down of 


the Abadan refinery, to choose a site for a refinery, . 


they proceeded first to the more densely 
populated and industrialised Eastern States 
enjoying adequate port facilities. It was, how- 
ever, found difficult to select a suitable site to 
which modern large tankers could have easy 
access, and it was mainly due to the initiative 
and foresight of the Western Australia Govern- 
ment that the team went there to examine a 
location near Fremantle. Perth, the capital, and 
Fremantle, the principal port, though remote 
from the main eastern urban centres, enjoy good 
air, rail and coastal shipping services and the 
almost land-locked Cockburn Sound is one of 
the finest natural harbours in the country. The 
650-acre site chosen lay well above sea level on a 
large stretch of flat land abutting on to a beach 
with deep water running close inshore. It was 
covered only with the lightest of coastal scrub, 
and possessed excellent load bearing qualities. 
The Western Australia. Government’s desire 
to establish a major secondary industry made it 
eager to help and, in due course, led to an agree- 
ment on the refinery project. During the initial 
phase of its development the State Government’s 
Public Works Department produced contour 
maps of the site, carried out a survey of jetty 
pile sites, made a series of borings and load tests 
in the refinery area, built roads on the site and 
widened the highway from Fremantle to the 
proposed plant location. - Although the . State 


authorities did not share the capital cost of 
erecting the refinery they have built a new town 
with schools, shops, a theatre, community hall 
and gardens, provided roads, power and water ; 
and had the channel to the open sea dredged 
through two sandbanks—one 2} miles and the 
other just over a mile long—blocking the entrance 
to the Cockburn Sound, “By providing these 
valuable services thé"Western Australia Govern- 
ment enabled the company*and its:contractors 
to concentrate on, and expedite, the completion 
of the refinery. ‘ 

The execution of this major project three and a 
half months ahead of schedule made it very much 
a combined operation. A special team was em- 
ployed by the contractors to assure that all 
equipment and materials needed for finishing 
the job left the factories as quickly as possible, 
while the decision of the Federal Government 
in 1952 to reduce capital expenditure made more 
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70,000 tons of concrete, moved 500,000 cubic 
yards of earth and incorporated some 250 miles 
of piping. 

The first sod on the refinery site was turned 
towards the end of June, 1953, by Sir William 
Ross-McLart, the Prime Minister of Western 
Australia, although preliminary work, such as 
clearing and the forming of roads, began in 
October the year before. All the major installa- 
tions, including tanks, the oil port, laboratories, 
offices, and other buildings, were erected in less 
than a year. By March, 1953, the refinery area 
was cleared and levelled ; road reticulation was: 
completed and all the temporary structures and 
facilities required for the work installed. This 
was follo by excavation for the foundations 
of the refinery units, and in April the cement was 
poured in for the first of the two distillation units, 
each of which has a capacity of 1,500,000 long 
tons of crude oil a year. Foundations for the 
processing and treating plants quickly followed, 
and by mid-1953 the laying of some 250 miles of 
pipelines, ranging in di from 4in to 4ft, 


‘had begun and the storage tanks were being 


erected. There are over a hundred of the latter, 
the largest being those for crude ‘oil, each of 
which has a capacity of 5,500,000 imperial gallons 
and measures 144ft in diameter by 55ft high. 
In September the first refinery unit, a pressure 
vessel through which kerosene is passed to 
improve its quality, was erected. The largest 
reactor at Kwinana is the Orthoflow converter in 
the catalytic cracker; it reaches a height of 
150ft and the diameter of its bottom section 
varies from 27ft to 17ft. The two crude oil 





Aerial view of Kwinana refinery showing tank farm and tanker unloading jetty 


materials available locally, and saved both 
transport costs and time, and also rendered 
indigenous labour less difficult to obtain. The 
company contractors were thus enabled to place 
ordets in Australia for virtually half of the 
materials and equipment for the entire installa- 
tion. These included 10,000 tons of tank plate, 
all seamless pipe up to 6in, over eighty pressure 
vessels, all the transformers for power supply and 
a wide range of other items. With the exception 
of a picked group of first-class welders, all other 
workers and craftsmen were Australians. — 
The main design contractors were the American 
company, M. W. Kellogg, Ltd., and their 
i British subsidiary, Kellogg Inter- 
national Corporation, in conjunction with a 
consortium of British contractors—Costain-John 
Brown, Ltd., D. and C. and William Press, Ltd., 
and Kinnear Moodie, Ltd.—who carried out the 
actual construction job. In terms of money, man- 
power. (work) and materials, the Kwinana 
accounted for about £A30,000,000 for 
labour and materials, employed a maximum 
labour force of 3500, used 75,000 long tons of 
materials, including engineering materials, and 


fractionating towers are approximately 124ft 
high, and 124ft in diameter. 

The individual units of the refinery are of 
modern. design and include several features 
new to the company’s operations. The Kwinana 
plant processes crude oils from the Middle East 
and Indonesia, but it can also treat crudes from 
other sources. The installation consists of two 
atmospheric topping units, a vacuum distillation 
unit, a Platformer and also a Hydrofiner for the 
desulphurisation of Middle East crudes. It has a 
fluid catalytic cracker of the latest design with 
the regenerator and reactor “placed one directly 
above. the other. Treatment facilitates include 
solutizers and copper chloride units for sweeten- 
ing and removal of impurities. The uses 
2,500,000 gallons of sea water an hour for cooling 
purposes and a 20,000,000 gallon reservoir has 
been built a few miles from Kwinana to supply 
fresh water for the plant and township. Some of 
this water is converted to steam at the rate of 
250,000 Ib an hour, and the State Government is 
providing power, 7000kW, needed to run the 


plant. 
(To be continued) 








Board, valued at about £350,000, for earth- 
works, drainage and the construction of railway 
sidings at Cadeby Colliery, near Doncaster. 


Concrete, Ltd., 16, Northumberland Avenue, 
London, W.C.2, has received an order valued at 
about £50,000 for three nine-storey structural frames 
for blocks of flats at Barking Council’s Thames View 
Estate. The frames are partly precast, as described 
in THE ENGINEER of February 17, 1956, page 219. 


Smmon-Carves, Ltd., Cheadle Heath, Stockport, 
has received from the Tata Iron and Steel Company, 
Ltd., ‘a contract, valued at about £1,750,000, for the 
reconstruction of two large coke oven batteries and 
the building of eighteen new ovens at the Tata steel 
works at J ; a total of 124 ovens is 
involved. 


HALL, RUSSELL AND Co., Ltd., has received a 
contract to build two bulk sugar carriers for Silvertown 
Services, Ltd. Each ship has the following particu 
lars :—Length overall 395ft, breadth moulded 53ft, 
depth moulded 28ft, draught "22ft 3in, and deadweight 
6600 tons. George Clark and North Eastern Marine 
(Sunderland), Ltd., will build the Clark-Sulzer diesel 


propelling machinery. 


THE NATIONAL GAS AND O1L ENGINE COMPANY, 
Ltd., has received an order from three German ship- 
builders for a total of nine marine diesel engines for 
installation in craft building for Burma Inland Water 
Transport. The order includes three mark R4AM4 
engines of 220 b.h.p. at 600 r.p.m., and six mark 
R4AM8 engines of 440 b.h.p. at 600 r.p.m., each of 
which will be direct coupled to a Hindmarch/National 
oil-operated reverse-reduction gear. 


Tue Famey AVIATION ComPANy, Ltd., has received 
from the Ministry of Supply a contract for the 
limited production of an air-to-air guided weapon 
known as “ Fireflash.” Solid fuel rockets will propel 
it at supersonic speeds to within lethal range, when 
its warhead will be exploded by a proximity fuse. 
Delivery is to begin in the coming financial year. 
The missile has already been fitted to the Hawker 
** Hunter ” and can be fired from other fighters such 
as the Gloster “ Javelin.” 


THE FRASER AND CHALMERS ENGINEERING WORKS 
of The General Electric Company, Ltd., hasreceived an 
order through its Australian associate, British General 
Electric Company (Pty.), Ltd., for an ore handling 
and preparation plant for the Australian Iron and 
Steel Company, Ltd. This plant, which is for installa- 


tion at Port Kembla Steel Works, New South Wales, - 


will handle iron ore ranging in size from 4in cube to 
dust, at the rate of 800 tons per hour. Sinter convey- 
ing equipment is also included. 


BRITISH TRANSPORT WATERWAYS announce that 
the following contracts have been placed with 
Dow-Mac (Products), Ltd., Stamford, Lincs, to con- 
struct a new storage shed and three additional berths 
at Meadow Lane Depot, Nottingham (part of the 
£150,000 scheme announced last year, designed to 
increase traffic on the Trent Navigation) ; with John 
Shelbourne and Co., Ltd., London, to carry out bank 
protection and dredging work at Brentford Creek, 
principal entrance to the canal from the River Thames. 
In addition, British Transport Waterways are under- 
taking programmes of bank protection on the Aire 
and Calder and Sheffield and South Yorkshire 
Navigations. 


WooDALL-DUCKHAM CONSTRUCTION COMPANY, 
Ltd., 63-77, Brompton Road, London, S.W.3, has 
received from Appleby-Frodingham Steel Company 
(a branch of the United Steel Companies, Ltd.) an 
order valued at approximately £2,000,000 for a further 
coke oven and by-product plant to be built at Scun- 
thorpe, Lincs. The contract includes two batteries, 
each of thirty-three W-D Koppers coke ovens, with 
a daily coal carbonising capacity of 1330 tons, 
duplicate ovens machines, additions to the existing 
coal-handling plant to supply the new ovens bunker, 
a new coke wharf and quenching station and additions 
to the existing coke-handling plant, a new by- 
product plant with extensions to the existing by- 
product and benzole plants. 


THe Power-Gas Corporation, Ltd., and W. J. 
Fraser and Co., Ltd., are to undertake the engineering 
of the off-site ‘facilities required in connection with 
the £26,000,000 expansion programme recently 
announced by the British Petroleum Company, Ltd., 
for increasing the rate of processing crude oil at Kent 
Oil Refinery from 4,500,000 tons to 7,000,000 tons 
per annum, and also in connection with the aviation 
gasoline plant. These two companies have set up 
an office on site, known as the Fraser-Power Gas 
joint office. The work involved consists of conveying 
crude oil to new distillation equipment and removing 
the products to intermediate storage and to other 
specialised plant for further processing. Final 
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sponsible for the preparation of the exhibition. 

PORTABLE GRINDER WITH SANDING ATTACHMENT.— 
We are informed by Wolf Electric Tools, Ltd., Hanger 
Lane, London, W.5, that its 6in high-speed, heavy- 
duty in grinder can now be fited witha belt sancing 
attachment. The belt sanding attachment used is the 
~~ Seek wat made by the Covepeaniies Compa::y, 
Ltd., which was described in our issue of August 13, 
1954, and when fitted to the Wolf machine its 2in 
wide, 2ft —— abrasive belt operates at 60001t 
a minute. attachment bracket is mounted on the 
grinder gearbox in place of the wheel guard and uses 
the same fixing screws. 

PAN MILL wiTH DiscHARGE DisH.—A new model 
of the rim discharge grinder or pan mill made by 
Bradley and Craven, Ltd., of Wakefield, incorporates 
a revolving receiving dish which gives a single dis- 
charge point to a conveyor or elevator and eliminates 
the need for the deep foundations required for open- 
base machines. The mill rotates at between 30 and 
40 r.p.m. whilst the dish below revolves in the same 
direction at 7 to 8 r.p.m. and is driven through idler 
gears from the vertical shaft. An adjustable discharge 
plough is fitted on the dish, and only a small addi- 
tional load is imposed on the mill by the dish. 


HiGH VOLTAGE SUBMARINE CABLE:—We are 
informed by the Shell Petroleum Company, Ltd., 
that a 17 mile long double line, three core, 33,000V, 
submarine cable has been shipped recently to "Vene- 
zuela, to provide electric power for production 
stations handling oil from the company’s Lake 
Maracaibo wells. The cables, manufactured by 
Siemens Bros. and Co., Ltd., will link a shore power 
Station with a step-down transformer station built 
on piles in the lake bed and from here the power will 
be distributed by 11,500V submarine cables supplied 
by the Telegraph Construction and Maintenance 
Company, Ltd. 

MosiLe CRANE FINISHING DEPARTMENT.—A new 
crane finishing department for “‘ Coles” cranes has 
been completed at the Sunderland works of Steels 
Engineering Products, Ltd. This addition to the 
works comprises seven paint spraying bays, a finishing 
shop and a dispatch shop. Three of the spraying 
bays in which the largest self-propelled and lorry- 
mounted cranes are sprayed are each 20ft by 65ft by 
23ft, and the other three bays used for spraying 
smaller cranes are each 15ft by S50ft by 23ft. The 
seventh bay is equipped with rail tracks and is used 
for rail-mounted cranes which can be run straight 
into the bay under their own power. Each spraying 
bay is provided with special ventilation and supplied 
with compressed air and other necessary services for 
hot spraying of the paint. Under the normal works 
Dp cranes leaving the erecting shops undergo 
a series of tests and are then taken to the new finishing 
shop for any necessary minor adjustments. They 
are then sprayed and afterwards moved into the 


* dispatch shop, where they are prepared for transport 


for home or overseas destinations. 





Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having : 


notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

meeting. In all cases the Twas and PLACE at which the meeting is 
to be held should be clearly stated. : 


ASSOCIATION OF SUPERVISING ELECTRICAL 


ENGINEERS 

, 2nd.—SHEFFIELD BRANCH : a vee Hotel, 
Sheffield, YP yng sem = ony 

3rd.—OxForRD, READING 

ting,”’ C. B. Cleland 

tional Church, Court Road, Eltham, 
Wed., April 4th.-MANCHESTER BRANCH: Engineers’ Club, 
Albert tg thee on Policy and Members’ 
» 7.30 p.m.—N. LONDON “* Queen’s 
‘pene. N.4., “ Patents 
m.——PRESTON 
49a, Fi te; Preston, 
BRANCH: Half moor eel. 


mm. 
Liverpoo! \ Easiperio 
Pecitty, 9, The Tem le, 24. 24, Dale Street, Liverpool, 2, “ Variable 
_ Speed Motors,” F. T. Bartho, 7.30 p.m. 
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‘Searle Street, Manchester, "Dea ws 
a elevision Camera,” D. R. Coleman and . Allan- 


Pi Sih SECTION : Soe aginst 
Se 


discussion opened by 
Rt Gener my oe 


ILLUMINATING ENGINEERING SOCIETY ; 
Wed., tp: thre NEWCASTLE CENTRE: Grey Hall, foe Mag: 


macat of Electrical Engineering, King’s College, College Road 


ee ae ce es ee 


Thurs., April ay oy 2 


Herts SECTION : 
Sons and Co. Bedford" Some Foundry’ Problems" 
G. J. Rogers, 4.30 pin. 


INSTITUTE OF FUEL . 

Wed., Rage vba ntenctong teigg ah Institution of Civil Engi- 

= Great George Wi , S.W.1, “ Fuel and 
wer Surveys,’’ L. Clegg, 5-30 p. 


Fri. i, avel the KW N.W. —, Club, Albert 


setae es 
by G. Nabarro, Ame .m.——S. S. Wi 


Institute of or gg aan i Modern cn ay se 
tions of Oil Firing,” R: J. Baldey m.——-SCOTTISH SEC: 

TION : Me yt Te College, Gieseow, Annual General 
Mee p.m. 


INSTITUTE OF PETROLEUM 
Wed., April 11th.—26, Portland Place, London, W.1.,“* The Oil 
Industry—Its Place in the World and Its Future,” J. W. Platt, 
p.m, 


INSTITUTE OF-ROAD TRANSPORT ENG: 
Wath April 4th. Me ped Centre : Angel Hotel, Bath, Centre 
nnual Meeting, 7.30 p.m. 
Mon April Sh score CENTRE : Institution of yy 
and yeep 5 on 39, Elmbank Crescent, Glasgow, “ Use 
and Abuse of Tyres,” G. H. I. List, 7.30 p.m. 


INSTITUTE OF WELDING 

Tues., April 3rd.—N. LONDON, SLOUGH SEcTION : Community 
Centre, Farnham Road, Slough, Annual General Meeting and 
Technical Session, 7.30 p.m. 

Wed., April 4th. —MANCHESTER BRANCH : Reynolds Hall, 
College of Technology, Manchester, Annual General Meeting, 
followed by films on Stainless Steel Welding, 7.15 p.m. 

— » April Sth.—N.E., —_—— BRANCH : Cleveland Scientific 

d Technical Institutio: Copeenees Be i = 
ypitin General Meeting and lm Show, 7.30 


INSTITUTION OF CIVIL ENGINEERS 


Fri., April, 6th.—YORKSHIRE ASSOCIATION : Hotel Metropole, 
Leeds, “ Desi yA Construction of Aden Oil Harbour,” 


J Palmer, 6.15 p.m. 

Tues., April 10th. —RoAD MeetinG : Great George Street, st 
minster, London, S.W.1, — of Road Intersections 
Kenneth Summerfield, 5.30 p.m 


INSTITUTION OF MLECTRICAL, ENGINEERS 
Mon., April 2nd.—S, MIDLAND CenTRE : James Watt Memorial 
Institute, Great Charles A ie Design 
Performance and fe GF At of Miniature Circuit Breakers,” 
H. W. Wolff and T. 
Tues., gs 3rd.—S 
North Bri 


EE, SCOTLAND : Carlton os 
', Edinburgh, 7 Standardisation - — Elec- 
tricity a 


A. = Johnson and N. F. Marsh, 7 

“= April 4th.—S.W. SCOTLAND SuB-CENTRE : Institution of 
Engineers aod and Shipbuilders, 39, Elmbank Crescent, Glasgow, 
Application of Miniature Circuit 
Breakers,”’ H.\ W. Wolff id G. F. Atherton, 7 p.m.—— 
RADIO AND athe he oys CATION SECTION: Savoy Place, 
London, W.C.2, “* The a Palace Television Transmitting 

— Fey "McLean, A N. Thomas and R. A. Rowden ; 


Broadcasting send tal Palace 
A. R. A. Rendall ‘and S. H. Padel ; 
Particular Refe: 


mitter with t 
Palace,’* V. J. Cooper and W. J. Morcom, " 
Thurs., April Sth.—ORDINARY MEETING (in conjunction with the 
British Nuclear Energy Conference): “ trol and 
Instrumentation of a Nuclear Reactor,” A. B. Gillespie ; 
“* The Control of Nuclear Reactors,” R. J. fe and J. Walker ; 
re Reactor Control Tonisation . Abson and F, 
Wade ; “Some Design Aspects of Nuclear Reactor Controi 
Mechanisms,” G. E. Lockett, 5.30 p.m. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
SCOTLAND 
Tues., April 10th,—39, Elmbank Crescent, Glasgow, Annual 
General Meeting, “‘ Mechanization in the Fishing Industry,’’ 
W. Lochridge, 6.30 p.m. 


INSTITUTION OF MECHANICAL ENGINEERS 

» April egy ing INTERNAL 
Grovr : Birdcage e Walk Westminster, London 
S.W.1, “A Standard Gas Turbiae to Burn a Variety of Pues” 
G. B.R. Feilden, J. D. Thorn and M. J. Kemper, 5.30 p.m. 


IN 


INSTITUTION OF POST OFFICE ELECTRICAL 
ENGINEERS 
Fri., April 6th.—Institution of Electrical , Savoy Place, 
London, W.C.2, “ Repair of Te hone ee SG 
uction Methods,’ 5 p.m. 


INSTITUTION OF PRODUCTION ENGINEERS 

Wed., April 4th—DUNDgE SecTION : New Imperial Fant is 

Tail ae, Dundee, “ ee an the 
Engineer,” H Wyndham Badger, 7 

JUNIOR INSTITUTION OF ENGINEERS 

Fri,, April 6th. Eventog : Rome. * Rochester Row, London, 

S.W.1, Film EB h the Flames,” apna Film 
Lubricati ion,’’ “ Lubrication Ieication Grenson” “ Cutting Oils,” 7 p.m. 
NORTH EAST COAST INSTITUTION OF ENGINEERS 

AND SHIPBUILDERS 


Fri., April 6th.—Mining Institute, Neville Hotel, Newcastle upon 
Tyme, * ts with Tarker Models,”” H. Edstrand, 
p.m, 


SOCIETY OF ENGINEERS 
ioe April 9th.—Geo! Society, Burl: Hi Picca- 
3, London, Wi, = or best Boren ood ag me Rely 
Mates. ing, 5.30 p.m. 


SOCIETY OF INSTRUMENT TECHNOLOGY 


Wed. to Fri., April 4th to by me ra, | Laboratory, Cam- 
pe Conference on Plant ic Character- 
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rotor and stator blades had progressed during 
1954 and 1955 at the rate of 0-00lin per 200 to 
300 hours of operation. This can be greatly 
reduced by using harder blade materials or hard 
facing of the concave surfaces. 

The combustion and fly ash separation equip- 
ment was found to be in good condition at the 
conclusion of the test programme. The ring- 
supported combustors have now seen a total of 
2525 hours of coal-burning operation, together 
with several hundred hours of oil-burning 
service. The combustion efficiency was con- 
sistently above 95 per cent with each of the coals 
burned during 1955. The combustors were in 
serviceable condition at the conclusion of the 
test programme. The principal problem encoun- 
tered was the retention of ash in the combustors 
following long periods of high load operation. 
A marked improvement in this condition resulted 
from a major change in the burner dome made 
during the last 200 hours. A photograph of the 
right combustor taken at the conclusion of the 
1955 operation is reproduced in Fig. 6 and shows 
that the dome remained clean during the final 
140 hours. The fly ash separation equipment was 
in good condition and the only maintenance 
required before resuming operation will be to 
replace the carbon steel inlet screens with stain- 
less steel. Two ‘ 5B2” rotary coal pumps of 
Locomotive Development Committee design 
were used interchangeably throughout the 1955 
tests. The control of the plant by coal pump 
speed variation proved to be entirely satisfactory. 
In future pumps, hard materials will be used on 
the rotor tips and the side plates to eliminate the 
wear which required pump overhauls at intervals 
of approximately 500 hours. The synthetic 
rubber face seals used in the pumps will also be 
replaced with a more resistant material, such as 
“ Teflon.” 

The 1955 tests were run with the bin and feeder 
coal system originally installed in 1951 to handle 
“run of mine” coal. The system handled the 
#in and jin by 0 coals without difficulty, but 
it is unduly complicated, heavy and expensive. 
In addition, about 15 per cent of the finest 
pulverised coal was vented in the air discharged 
from the collectors. A responsibility assigned 
to the committee in 1953 was the development 
of a new fuel system to handle specification coal 
as a “ fluid” on a locomotive. The coal system 
shown in Fig. 8 has been constructed as a joint 
project between the Locomotive Development 
Committee and the American Locomotive 
Company (A.L.C.O.) and is currently under- 
going tests at Dunkirk. In this system, #;in by 0 
dried coal flows from aerated tanks without need 
for mechanical conveyors. This crushed coal is 
delivered by the rotary pump into the conveying 
air which carries it through the pressurised unit 
pulveriser to the combustors. The Riley Stoker 
Company built this pulveriser from designs pre- 
pared in co-operation with the L.D.C. staff. 
It employs the attrition principle successfully 
applied in power station practice. Tungsten 
carbide, used to hard face the wearing elements, 
has given a service life in excess of 100,000 tons 
to this design of pulveriser. 

With regard to future coal-burning gas turbine 
applications, two major concepts of locomotive 
arrangement have now been proposed. The first 
of these calls for the replacement of the diesel 
engine in existing locomotives by a compact gas 
turbine of higher power. For example, an 
A.L.C.O. “ DL600” locomotive could be con- 
verted from its original 2250 h.p. to 2500 h.p. 
under sea level, 60 deg. Fah. air conditions, 
through the use of a turbine such as the English 
Electric “‘ EM27P” unit. The proposed general 
arrangement of such an installation is shown in 
Fig. 9. When new locomotives of large capacity 
are required, the committee proposes to meet this 
need by the use of a power (“ A”) unit carrying 
the gas turbine with its combustion and ash 
separation equipment, coupled to a fuel (“ C ”’) 
unit. Fuel for twenty-four hours of operation 
can be carried in the “‘C” unit, which also 
contains the starting diesel engine, the pul- 
veriser and other auxiliary equipment. The 
necessary air, fuel and electrical connections 
between the “A” and the “C” units can be 
made with conventional flexible connections. 
Such a locomotive can be built with an “A” 
unit power as high as 5000 h.p., depending upon 
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the running gear and the wheel arrangement. 
By combining two “A” units with a single 
“C” unit, the construction of a coal-burning 
gas turbine locomotive of 8000 h.p. to 10,000 h.p. 
is now considered to be possible. 





UNIVAC Computing Centre at the 
Franklin Institute 


THE Franklin Institute and the Remington 
Rand UNIVAC Division of the Sperry Rand 
Corporation, both of Philadelphia, have jointly 
announced the signing of a contract for the 
installation of a complete UNIVAC computing 
centre and an integrated computation exhibit at 
the Franklin Institute in Philadelphia. Accord- 
ing to present plans, the centre will be the 
largest of its kind in the United States intended 
for public use and the first to be installed in a 
private institution. The centre will be operated 
by Institute personnel, and the computations 
performed will be either for the Franklin Institute 
laboratories or for the public. The computations 
for the laboratories will relate to scientific or 
engineering problems, which will be planned by 
the laboratories on behalf of various sponsors. 
Portraying the historical evolution of the art of 
computation from the abacus to the modern 
electronic computer, the exhibit area in the 
museum will graphically and dynamically convey 
the fundamentals of electronic computation. A 
guide will explain the operation of these mech- 
anical “‘ brains’ in such a way that the com- 
plexities of these ultra-modern devices will be 
easily understandable to students and the 
average adult. 

Over 300,000 visitors per year will thus actually 
see a working electronic computing system. The 
device receives information for processing and 
instructions as to the method of processing. This 
information is stored in a memory for use when 
required. Through a series of logical or arith- 
metical operations it automatically processes 
this information according to instructions. 
Finally, the high-speed printer of the UNIVAC 
prints the results at the rate of 78,000 characters 
per minute. Other American installations of 
UNIVAC large-scale computing systems have 
been made at the Bureau of the Census, the 
office of the Air Comptroller, the U.S. Army 
Map Service, the U.S. Atomic Energy Com- 
mission, the Bureau of Ships, the General Electric 
Company, the Metropolitan Life Insurance 
Company, the Wright Patterson Air Force Base, 
the United States Steel Corporation, and the 
Westinghouse Electric Corporation. The Franklin 
Institute installation is estimated to cost about 
1-3 million dollars. 





Damage During Western Floods 
Reduced by Reclamation Dams 


THE multi-purpose reclamation dams and 
reservoirs were successful in reducing the recent 
flood crest in the Central Valley of California 
and in other western areas by virtually shutting 
off the upstream flow of several major rivers at 
their peak. A preliminary Bureau of Reclama- 
tion report indicated that the Sacramento and 
San Joaquin rivers in the Central Valley were 
flowing at the rate of 293,000 cusecs above the 
Shasta and Millerton lakes, respectively, but 
that the releases from Shasta and Friant dams 
were controlled to only 3200 cusecs. In the 
nine-day peak flood period from December 
17th to 26th, these two reservoirs stored 1,421,300 
acre-feet of water. At the same time the Folsom 
dam on the American River, which was built 
and is operated by the Corps of Engineers, 
stored an additional 890,000 acre-feet of water 
and reduced the peak flow on this stream from 
218,000 to 70,000 cusecs. This reservoir is to 
be transferred to the Bureau of Reclamation 
this spring for integration with the Central Valley 
project. 

The principal flood contributors were the 
Feather and Yuba rivers, on which there are 
no Bureau of Reclamation structures although 
some were contemplated and some sites surveyed 
in the compiling of the Central Valley compre- 
hensive water resources development report 
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several years ago. The proposed development 
included almost complete control of floods 
addition of reservoir storage to supplement the 
system of levees, channels and cut-offs on the 
main valley floor. The Bureau of Rec!amation 
report estimated that without flood storage g 
the Shasta dam and reservoir, the peak flow of 
the Sacramento River would have been 310,09 
cusecs. This would have caused a flood stage 
above that reached in 1940, when large segments 
of the Sacramento River levee system failed 
and 635,000 acres of land were inundated between 
Rio Vista and Red Bluff. The last major flood 
on the San Joaquin occurred on December 10 
1938, before Millerton Lake was created by the 
construction of Friant dam. The peak flow at 
that time was 75,000 cusecs compared with a 
peak flow last year of 92,000 cusecs which was 
reduced to a flow of 200 cusecs immediately 
below the dam. 

An unusual flood control measure in the delta 
section of the Central Valley involved the opening 
of cross-channel gates which are ordinarily 
closed to keep the Sacramento River out of the 
Mokulumne delta. In this instance the gates 
were Opened to permit an unprecedented flow 
from the Mokulumne and San Joaquin catch- 
ment area to enter the Sacramento, thus finding 
a quick outlet into San Francisco Bay. Across 
the Sierras in the Truckee River catchment 
basin, the warm rains quickly melted an early 
winter snow pack which was reduced from 70in 
to less than 24in at Donner Pass. Reservoir 
storage on the Newlands project, one of the 
first constructed by the Bureau of Reclamation 
nearly fifty years ago, provided some storage 
space but not enough to control the floods on 
the Truckee River which bisects the town of 
Reno. The gates of the Lake Tahoe outlet were 
closed during the entire period of the flood and 
the Boca reservoir was filled to capacity. The 
administration has recommended to Congress 
the authorisation and construction of the Washoe 
project which would provide considerably more 
flood storage as a part of multiple-use facilities 
in this area. A combination of two Bureau of 
Reclamation dams, Arrowrock and Anderson 
Ranch, and the Lucky Peak dam of the US. 
Army Corps of Engineers, reduced the flow of 
the Boise River in south-western Idaho to 
virtually nothing at Boise, thus permitting the 
Payette River, which was draining heavily, to 
drain away into the Snake without damage. 
Even Payette River flows were materially reduced 
by the existence of reclamation dams on the 
river. The Snake absorbs both the Boise and 
Payette rivers within a short distance of each 
other in the heart of the rich irrigated area of 
south-western Idaho. 





Abandonment of Master Saybolt 
Viscometers 


Tue National Bureau of Standards, Washing- 
ton, D.C. has announced its intention to abandon 
after June 30, 1956, the use of the master Saybolt 
viscometers as standards for the calibration of 
Saybolt Universal and Saybolt Furol visco- 
meters. The Saybolt viscometers are widely 
used in the American petroleum industry to 
measure viscosities of lubricating and fuel oils. 
Many years ago, these master instruments were 
adopted in co-operation with the American 
Petroleum Institute’s Committee on Viscosity 
Standards,.as representing Saybolt instruments 
having normal flow times. The master instru- 
ments have been in the custody of the National 
Bureau of Standards, where they have been used 
to determine corrections to be applied to the 
flow times of instruments submitted for certifica- 
tion. More recently, the American Society for 
Testing Materials has published standard con- 
version tables and factors for the conversion of 
kinematic viscosities to Saybolt viscosities. 
Because of the greater precision possible in deter- 
mining kinematic viscosities, these tables and 
factors provide more precise definitions of the 
Saybolt viscosity scales than do the master 
instruments. Consequently, continued use of the 
master instruments has become unnecessary and 
technically undesirable. It is therefore proposed 
eee them as standards after June 30, 





“—~ => 


a ae ee att Oe a ee ee ee 





nt 


vir 


i 
| 
2 
: 














Feb. 17, 1956 


British Patent Specifications 


when an invention is communicated from abroad the name and 
ss of the communicator are printed in italics. When an 
idgement is not illustrated the specification is without drawings. 
The date first given is the date of application ; the second date, 
1 the end of the abridgement, is the date of publication of the 
fomplete specification. Copies of specifications may be obtained 
at the Patent Office Sales Branch, 15, Southamp Building 
Chancery Lane, W.C.2, 3s. each. 





TOOLS AND WORKSHOP APPLIANCES 


743,082. May 8, 1953.—MOouNTINGS FOR ABRASIVE 
Discs, Wolf Electric Tools, Ltd., Pioneer Works, 
Hanger Lane, Ealing, London, W.5. (Inventor : 
Charles Henry Gubbins.) : 

The invention relates to mountings for abrasive 
discs and has for its chief object to provide a flexible 
mounting for coupling an abrasive disc to a driving 
shaft or spindle. Referring to the drawing, A is the 
shaft of a grinding machine. B is an abrasive disc 
which is connected to the shaft. The coupling com- 
prises an annular supporting element C of resilient 
material, such as hardened or toughened rubber, 
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and its operative face is dished so as to fit or to 
conform to the shape imparted to the central portion 
of the disc B. Incorporated in the element C is a 
flanged mounting member comprising a sleeve or 
boss D threaded both internally and externally, 
the internal thread co-operating with a thread on 
the shaft or spindle A, while the external thread 
accommodates a flanged nut G. As will be seen 
from the drawing, the element C and the flanged nut 
G are applied at opposite sides of the disc B, the 
internally threaded sleeve of the nut passing through 
the centre of the disc. On tightening of the nut G 
the disc will be firmly but resiliently clamped in 
position. Due to the shaping of the element C and 
to its resilience no undesirable stresses such as would 
result in cracking or distortion of the disc B will be 
set up on tightening of the nut and when the disc is 
in use it will be capable of a degree of flexing or 
displacement relatively to the shaft.—January 11, 
1956. 


PIPE PROTECTION 


740,496. July 15, 1953.—Prre Laccinc, The 
English Electric Company, Ltd., Queens House, 
28, Kingsway, London, W.C.2. (Inventor : 
Henryk Pyptiuk.) 

As the drawing shows, the pipe A to be lagged is 
enclosed within the two half-shells B of artificial 
resin-impregnated glass cloth having internal longi- 
tudinal flanges C and an end portion D stepped 
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down in diameter and resting on the periphery of 
the tube A with an impregnated glass cloth sleeve E 
interposed. At intervals the outer shell is supported 
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by diaphragms F of artificial resin-impregnated aod 
cloth having outer flanges G fitting the shell from 
inside, and resting with their inner circumference on 
the periphery of the pipe. The space between the 
periphery of the pipe and the inside of the shell is 
filled with a series of lagging rings H of fibre glass, 
each made in two halves, lying closely side by side. 
The two halves of the shell B are held together along 
their joints by side sealing strips J, by clamping 
strips K near their ends and by strips Z around their 
portions D, the strips all consisting of artificial resin- 
impregnated glass cloth tape. A suitable material 
for the shell B diaphragms F and strips J, K and L 
consists, for example, of two layers of 0-00Sin thick 
glass cloth impregnated with artificial resin. The 
lagging rings H are preferably stamped out of a 
fibre glass blanket 4in thick. Insulations already 
made have been found oil proof and have been tested 
up to temperatures of 350 deg. Cent. with very 
satisfactory results. Vibrations have had little effect 
on the insulation tested and no permanent collapses 
owing to rapid changes of external air pressure as 
encountered in flight at varying altitude have taken 
place.—November 16, 1955. 


GAS TURBINES 


742,887. March 19, 1953.—THeE CooLiING OF GAS 
TurBINE Rotors, The Parsons and Marine 
Engineering Turbine Research and Development 
Association, Pametrada Research Station, Walls- 
end. (nventor : Vincent Walker.) 

The invention relates to the cooling of gas turbine 
rotors by liquid supplied to the blades and their 
surfaces and has for its object to use the latent heat 
capacity of the liquid to carry away heat from the 
blades and rotor surface. As shown in the 
drawing, the shaft A of a turbine rotor B has three 
separate encircling rings C, D and E, each with an 
internal passage leading to an externally connected 
pipe, one (EZ) incorporating a water supply duct F, a 
second (D) incorporating a water spill duct G, and a 
third (C) comprising a steam outlet duct H con- 
trolled by a pressure-loaded non-return valve J. The 
duct F communicates with two diametrically opposed 
radial holes K in the rotor shaft A, each communicat- 
ing with a longitudinal duct L leading to a radial duct 
M, the two radial ducts communicating at their outer 
ends with a peripheral space N adjacent to the bases O 
of the turbine blades. The longitudinal ducts L also 
extend towards the second annular duct G and 
terminate in peripheral radial chambers P formed in 
the shaft. Each of these radial chambers is closed at 
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its periphery by a plug, through which projects a 
short length of pipe R to constitute a spill device. The 
third internal annular duct H communicates with a 
diametrical hole § through the rotor shaft, which is 
in communication with a longitudinal duct T con- 
centric with the rotor’ shaft axis. This duct 
constitutes a steam outlet duct. Water is supplied to 
the space F at a pressure high enough to pass the water 
down to the passages L against the centrifugal force 
set up by rotation of the shaft A. The pressure in the 
passages L is controlled by the spill device R ; if the 
water supply pressure becomes unnecessarily high 
then the excess pressure in the passages L is relieved 
by flow into the spill tubes R. The provision of a 
small spill flow during operation also ensures that 
the water supply to the rotor is adequate. Cooling 
water flows out to the rotor blades along passages M 
and then circumferentially, picking up heat from the 
blade roots O. The water returns along further 
passages U and V in the rotor B into a chamber W 
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in the rotor. The water passages are so arranged that 
in spite of the lowered density of the water returning 
along U and V there is insufficient pressure available 
to return the water into the outlet hole 7. The free 
water surface takes up some position X¥. The con- 
necting passages Y allow water to recirculate by way 
of Y, M, U and JV, and it becomes further raised in 
temperature. Eventually the water temperature at X 
becomes sufficiently high for the associated vapour 
pressure to open the non-return valve J. Thereafter 
a steady rate of steam generation obtains and make-up 
water enters along the passages L. The thermal 
pumping force in the circuit Y, M, U, and V is used 
to produce a rapid circulation over the blade roots 
with a correspondingly large heat transfer coefficient, 
The rate of water supply to the turbine is small, since 
the latent heat of vaporisation is employed for taking 
out heat. Thus flow rates are low except where high 
flow rates are needed, namely, in the passages around 
the blade roots. The turbine blade temperature can 
be controlled to some extent by regulating the steam 
pressure through the load on the valve J and thereby 
raising or lowering the temperature of the water 
circulating around the blade roots.—January 4, 1956. 


METALLURGY 


742,742. June 12, 1953.—A METHOD AND A BLOWING 
NOZZLE FOR REFINING METALS, Hiittenwerk 
Oberhausen Aktiengesellschaft, Oberhausen, 
Germany. 

The invention provides a method of refining metals, 
in which a blast of refining gas is introduced beneath 
the surface of the metal bath through a nozzle. As 
shown by the drawing, the main body of the nozzle 
extends vertically when the nozzle is in use, and, as 
shown, the immersed front end of the nozzle is 
inclined at a large angle to the vertical. The nozzle 
comprises three concentric pipes A, B and C. The 
inner surface of the outer pipe A, which forms a 
jacket for the nozzle, is provided with ribs D, the 
inner edges of which serve to support the pipe B. 
This pipe has double walls, preferably of metal of low 
thermal conductivity, enclosing a heat insulating 
filling E of asbestos. As an alternative a wire spiral 
of low thermal conductivity can be used between the 
two walls of the pipe B. Mounted on the front end 
of the nozzle is an annular cap F, the inner edge of 
which is welded to the pipe C and the outer edge to 
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the jacket A. Thecap has a semi-circular cross-section 
and is provided with radial ribs G. The ribs preferably 
correspond to the ribs D and adjoin them. The 
pipe C is connected to a supply conduit for the 
blast. The upper end of the nozzle is fixed to a 
holding plate H formed with an aperture J which 
communicates with an annular chamber K between 
the pipes B and C. Mounted upon the holding 
plate H is a hood L, which closes the upper end 
of the nozzle and is connected to a supply pipe M for 
a cooling agent. Water is normally used as the 
cooling agent and passes through the pipe M into the 
hood Z and thence via the annular chamber K 
between the pipes B and C to the front end of 
the nozzle. Inside the cap F the direction of flow is 
reversed and the cooling water returns between the 
ribs D and is discharged through the pipe O. The 
heat insulating filling E, which extends down to the 
mouth of the nozzle, prevents the returning water 
from heating the incoming water to a temperature 
much in excess of its entrance temperature. The blow 
nozzle according to the invention is of particular 
advantage for use in the pre-refining of pig iron. 
However, it may also be used in the finish refining of 
steel by the acid or basic Bessemer process and for 
refining other metals and metal alloys.—January 4, 
1956. 


Appointments 
JOHNSON AND PHILuIps, Ltd., Charlton, London, 
S.E.7, states that Mr. R. V. Darton, A.M.I.E.E., 
has been appointed chief designer in the transformer 
department. 


METROPOLITAN - VICKERS ELECTRICAL COMPANY, 
Ltd., Trafford Park, Manchester, has announced the 
appointment of Mr. J. Titterington, M.I.E.E., as 
assistant chief engineer, motor department. 


W. E. Sykes, Ltd., Staines, states that Mr. A. E. 
Bensusan has been appointed to take charge of the 
publicity department. Mr. Bensusan is also respons- 
ible for the publicity matters of The Sykes Machine 
Tool Company, Ltd. His address is Hythe End 
House, The Hythe, Staines, Middlesex (telephone, 
Staines 5076). 

THe Unitep STEEL CompPaNtrcs, Ltd., announce 
the following appointments at the Steel, Peech and 
Tozer branch :—Mr. H. H. England, manager, 
Templeborough melting shop; Mr. R. S. Howes, 
manager, Rotherham melting shop, and Mr. D. I. 
oo assistant manager, Templeborough melting 

op. 





Business Announcements 


Mr. IAN MACLEOD-SMITH, sales manager, of 
J. and H. McLaren, Ltd., Leeds, is making a two 
months’ tour of South America. 

THe Pressey Company, Ltd., Ilford, Essex, 
announces the formation of an associate company 
entitled Plessey Nucleonics, Ltd., to deal with its 
activities in the field of atomic energy. Mr. A. G. 
Clark is the chairman and managing director of the 
new company. 

HEAD, WRIGHTSON AND Co., Ltd., has formed a 
new subsidiary company entitled Head Wrightson 
Colliery Engineering, Ltd., with registered offices at 

Teesdale Iron Works, Thornaby-on-Tees. This 
follows the acquisition, last year, of Colliery Engineer- 
ing, Ltd., Sheffield. 





Launches and Trial Trips 


HARPULA, oil tanker ; built at Belfast by Harland 
and Wolff, Ltd., for Shell Tankers, Ltd.; length 
between perpendiculars 530ft, breadth moulded 
69ft 3in, depth moulded 39ft, deadweight 18,000 tons ; 
thirty-ihree cargo oil compartments, one main cargo 
pump room ; two 550kW, 60-cycle turbo-alternators ; 
one set of double reduction geared turbines, 7500 
s.h.p. in service, steam supplied by two Babcock and 
Wilcox water-tube boilers at 500 1b per square inch 
and 800 deg. Fah. Trial, December 23rd. 


SILVERDENE, cargo ship; built by Joseph L. 
Thompson and Sons, Ltd., for the Silver Line, Ltd.; 
length between perpendiculars 420ft, breadth moulded 
59ft 6in, depth moulded 38ft, 10,000 tons deadweight 
on 26ft draught ; five holds, derricks to lift 5 tons and 
10 tons ; service , speed 14 knots ; Doxford oil engine, 
four cylinders, 670mm diameter by 2320mm combined 
stroke. Launch, January 12th. 





Forthcoming Engagements 


Secretaries of Institutions, Societies, &c., desirous of having 

notices of meetings inserted in this column, are requested to note 

that, in order to make sure of their insertion, the necessary informa- 

tion should reach this office not later than a fortnight before the 

meeting. In all cases the Time and PLACE at which the meeting is 
to be held should be clearly stated. 


ASSOCIATION OF SUPERVISING ELECTRICAL 
ENGINEERS 

Sat., Feb. 18th—OxForD, READING AND Districts BRANCH : 
YM. -A., 10, George Street, Oxford, “Radio Frequency 
Heating,” B. Kellett, 6. 30 p.m. 

Tues., Feb. 21st.—LONDON NATIONAL Lecture : Lighting Service 
Bureau, 2, Savoy Hill, W.C.2, “‘ Power from the Sun,”’ Miss 
M. V. Griffith, 6.30 p.m.——-PoRTSMO' UTH BRANCH: “ Air 
Balloon,”’ 598, Commercial Road, Mile End, Portsmouth, 
“ Cinema Installations,’’ W. B. Butler, 7.30 p.m. 


BATTERSEA POLYTECHNIC 


Tues., Feb. 21st.—Battersea Polytechnic, London, 
“ Non-Destructive Testing,’’ J. D. Hislop, 7 p.m. 


ILLUMINATING ENGINEERING SOCIETY 
Feb. 21st.—GLOUCESTER AND _, CHELTENHAM CENTRE : 
Geraldines (Cheltenham), Ltd., 47, Ch 
“ Lighting for Decoration,”’ A. ’E. Hurst, 6.30 p.m. ——Liver- 
POOL CENTRE : Liverpool Engineering Society, 9, The Temple, 
ag Street, Liverpool, “The Effect of the Lighting Load,’ 
W. B. Parkinson, 6 p.m. 

Fri., * Feb. 24th—BaTH AND _—. Centre: Royal Hotel, 
Bristol, “ Black Light,’’ R. V. Mills, 7 p.m.——BiRMINGHAM 
CENTRE : “ Regent House,”’ St. Phillip’ 's Place, Colmore Row, 

irmingham, Annual General Meeting, Address by A. G. 
Penny, 6 p.m. 


INCORPORATED PLANT ENGINEERS 
To-day, Feb. 17th.—BmMINGHAM en G Sane Hotel, 
le Birmingham, Films, 7.30 
BRANCH : itd of Preceptors, 
Its Use and 


S.W.11, 


Tues., 





Temp 

Thurs., Feb. 23rd. -—LONDON 
Bloomsbury Square, W.C.1, “ Pile Driving Plant : 
Maintenance,” . Bean, 7 p.m. 

Mon., Feb. 27th.—W. AND E. Yorks BRANCH : The University, 
Leeds. * * General Hydraulics,”’ F. H. Towler, 7.30 p.m. 


THE ENGINEER 


INSTITUTE OF BRITISH FOUNDRYMEN 
Sat., Feb. 18th.—BRisTOL AND W, OF F ENGLAND BRANCH : Grand 
Hotel, Bristol, “* Light Alloy Practice,” C. J. Williams, 3 p.m. 
MIDLANDS BRANCH: College of Technology and Com- 
merce, Leicester, “* The Design and Operation of Two Water- 
Cooled Cupolas,” D. W. Sealine and TR. eee, See 

Tues., Feb, 21st.—CoveNTRY SECTION: Room AS, Technical 
College, Coventry, “* Belifounding,”’ H. M. Howard, 7.30 p.m. 
——E. ANGLIAN SECTION: Central Hall, Public Library, 
Ipswich, “* Patternmaking,’’ W. J. Crockett, 7.30 p.m.—— 
SLOUGH (SECTION : Lecture Theatre, High Duty Alloys, Ltd., 
Slough, * ‘Ferrous Die-Castings,”’ C. A. Payne, 7.30 p.m. 

Wed., Feb. 22nd.—-BIRMINGHAM BRANCH : James Watt Memorial 
Institute, Great Charles Street, Birmingham, *‘ * Radioactive 
Isotopes and their Use in the Foundry Industry,’’ Sylvia M. 
Makin, 7.15 p.m.——LONDON BRANCH: Waldorf Hotel, 
London, W.C.2, “ Beat the Panel,” Questions from Foundry- 
men to Foundrymen, 7.30 p.m.——W. RIDING OF YORKSHIRE 
yee: Technical College, Bradford, ‘‘ Malleable Iron,”’ 

.30 p.m. 


INSTITUTE OF FUEL 

Thurs., Feb, 23rd.—Merseysipe Sus-Secrion: Liverpool 

Engineering Society, 9, The Temple, Dale Street, Liverpool, 

* Coal Preparation and Evaluation,”’ J. K. Matthews 7 p.m. 

E. MIDLAND SECTION : Electricity Demonstration Hall, 

Derby, “*‘ Gaseous Combustion,”’ J. H. Burgoyne, 7.15 p.m.—— 

MIDLAND Section : James Watt Memorial Institute, Great 

Charles Street, Birmingham, 3, “ Hot-Blast Cupola Furnaces,”’ 
W. J. Driscoll, 6 p.m. 


INSTITUTE OF MARINE ENGINEERS 


21st.—MERSEYSIDE AND N.W. SECTION: The wd 


Tues., Feb. 
Junior Lecture, *‘ Gas Turbines,’” W. 


versity, nw 
Pope, 

Tues., Feb? “38th. —85, Minories, London, E.C.3, “* Combating 
Cylinder Wear and Fouling in Large Low-Speed Diesel 
Engines,”” M. J. van der Zijden and A. A. Kelly, 5.30 p.m. 


INSTITUTE OF METALS 
Fri., Feb. 24th.—Large Engineeting Lecture Theatre, The Uni- 
versity, Edgbaston, Birmingham, 15, All Day Discussion on 
“Furnace Refractories for the Use of the Nes Ferrous Metal 
Industries,’’ 10.30 a.m. 


INSTITUTE OF REFRIGERATION 


23rd.—Institution of Mechanical Engineers, 1, 
London, S.W.i, “ Modern 
H. Burley and E. J. Perry, 


Thurs., Feb. 
Birdcage Walk, Westminster, 
Trends in Dairy Refrigeration,” 

p.m. 
INSTITUTE OF ROAD TRANSPORT ENGINEERS 

Mon., Feb. 20th.—ScortisH Centre: North British Hotel, 
Edinburgh, = The Use of Light some in Commercial Vehicle 
Construction,”’ B. Bonallack, 7.30 p. . WALES Group : 
S. Wales Institute of Engineers, Park "Place, Cardiff, “* Road 
jon in Relation to Commercial Vehicles,” John Clifford, 


pred "Feb. 28th.—N.E. CENTRE: Three Tuns Hotel, Durham 
oa “ Metal Spraying and Reclamation,’’ Lloyd Manuel, 
p.m. 
INSTITUTE OF WELDING 
Wed., Feb. 22nd. —LeEDs Branco: Griffin Hotel, 
“* Powder Cutting,”’ E. T. Casey, 7.30 p.m.——N. 
if BRANCH : Manson House, Portland Place, London, Wit. 
* Oxygen in Industry,”’ E. Ryalls, 7.30 p.m. 
Fri., Feb. 24th.—BiRMINGHAM BRANCH : Grand Hotel, <4 I 
ham, “ Application of Welding to Structural Steelwork,’ °G.H 
Smith, 7.30 p.m. 


INSTITUTION OF BRITISH AGRICULTURAL ENGINEERS 
Tues., Feb. 21st.—6, Buckingham Gate, London, S.W.1, Talk 
on “ Agricultural Engineering in U.S.S.R.,”" 6 p.m. 


INSTITUTION OF CHEMICAL ENGINEERS 
Tues., Feb. 2ist—N.W. BrancH: Grosvenor Hotel, Chester, 
“ Heat Transfer Media for the Control of Reactions at Elevated 
Temperatures,”’ P. A. Rottenburg, 7 p.m. 


INSTITUTION OF CIVIL ENGINEERS 


Tues., Feb. 21st.—Great George Street, Westminster, London, 
S.W.1, “The Caithness Regional Water Supply Scheme,”’ 
W. A. R. Baker, W. M. Jollans and J. N. Dale, 5.30 p.m. 

Fri., Feb. 24th.—YORKSHIRE ASSOCIATION: Royal Victoria 
Hotel, Sheffield, ‘‘ The Planning of Ring Roads, with special 
reference to London,”’ F. A. Rayfield, 6.15 p.m. 

Tues., Feb. 28th.—STRUCTURAL AND BUILDING MEETING : Great 
George Street, Westminster, London, S.W.1, “‘ The Basis for 
Design of Beams and Plate Girders in the Revised B.S. 153 
(1955),”" O. A. Kerensky, A. R. Flint and W. C. Brown ; 
“* Experimental Verification of the Strength of Plate Girders 
Designed in Accordance with the Revised : S. 153 (Tests on 
Full-Size and on Model Plate Girders),’’ A. E. Long, E. Long- 
bottom and Jacques Heyman, 5.30 p.m. 


INSTITUTION OF ELECTRICAL ENGINEERS 


Mon., Feb. 20th—RADIO AND TELECOMMUNICATION SECTION : 
Savoy Place, London, W.C.2, Informal Eveni: om “Ultra- 
sonics in Industry,”’ talk by C. F. Brocklesby, 5 

Tues., Feb. 21st.—S.E. SCOTLAND Sus-CENTRE : Carlton Hotel, 
North Bridge, Edinburgh, * ti Supply of Electricity in the 
London Area,”’ D. B. Irving, 7 A MIDLAND CENTRE, 
UTILIZATION Group : Central Electricity Authority, 1, White- 
hall Road, . 1, “* Age and Incidence of Fires in Electrical 
Installation,” ae Gosland, 6.30 p.m. 

Wed., Feb. 22nd.—Suprty Section: Savoy Place, London, 

W.C.2, “ The Penetration of Surge Voltages through a Trans- 
former Coupled to an Alternator,” B. obinson ; “ The 

Propagation of Surge Voltages ‘through Turbo-Alternators 

with Gonsentels Conductor Type Windings,’’ B. C. Robinson, 


novos 


5.30 p.m 
Thurs., Feb. 23rd.—Grosvenor House, Park Lane, London, W.1, 
Annual Dinner, 7 p.m. 
a. ., Feb. 28th—MEASUREMFNT AND SuPPLY SECTIONS : Savoy 
Place, London, W.C.2, “ An Evaluation of Two gg Methods 
of Assessing the Thermal Resistivity of Soil,’’ W. Makowski 
and K. Mochlinski, 5.30 p.m. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN 
SCOTLAND 


Feb. 28th.—39, Elmbank Crescent, Glasgow, “‘ Resistan 


Tues., 
Part Ill, L/B—64," id 


and Propulsion of Single-Screw Coasters : 
J. Dawson, 6.30 p.m. 


INSTITUTION OF HEATING AND VENTILATING 
ENGINEERS 
Wed., Feb. 22nd.—Yorksutre BRANCH : Royal veto Hotel, 
Sheffield, “ High-Pressure Hot Water,”’ N. Fincher, 7.3 fom 
Tues., Feb. *28th.—-SCOTTISH BRANCH : Scottish wee yh ee: 
425, Sauchiehal! Street, Glasgow, C.2, “ School 


J.B. Dick, 7 p.m. 


INSTITUTION OF LOCOMOTIVE ENGINEERS 
Wed., Feb. 22nd.—Institution of Mechanical Engineers, 1, Bird- 
cage Walk, Lond ml S.W.1, “ Ultrasonic Flow Detection,” 
B. R. Byrne, 5.30 p 
Wed., Feb. 29th. ~—etietion of Mechanical Engineers, 1, Bird- 
cage Walk, London, S.W.1, Sir Seymour Biscoe Tritton 


Tues., Feb. 21st.—Section LECTURE : 


Feb. 17, 1956 


and Propulsion,” s,, 


Lecture, ‘‘ Atomic Fnergy John p 


Cockcroft, 5.30 p.m 


INSTITUTION OF MECHANICAL ENGINEERS 
To-day, Feb. 17th_—GENERAL MEETING, STEAM Grov» : 1, Bird 
cage Walk, London, S.W.1, “* Testing of Boilers and “tuts 
Alternators in Power ae H. S. Horsman, 5.30 p 
Mon., Feb, 20th,—Dersy A.D, CENTRE : Midland iotel, ‘Bex 
= Fabrication Methods in Light Engineering,’ N ¢ 
Mountford, 7.15 p.m.——ScorrisH A.D. CENTRE : In 
of Engineers and iders, 39, El k Cresc 
— and Service in the Transport Industry,”’ 


Hata 


.M, Forbes 





7.30 p 

Tues., Feb, 21st.—AUTOMOBILE DIVISION Discussio. : 
cage Walk, London, S. .W.1, “ The Influence of A peas 
Vehicle Design,” 6.45 p.m. een MIDLANDS Bra 
of Arts and Crafts, Waverley Street, Nottinghani, 
trical Measurement of Steam Turbine Rotor Mo: 
special reference to the Operation and Design of M. 
> a L. Ashworth, J. S. Hall and A. H. Gray, 6.3 

Wed., 22nd.—SOUTHERN BRANCH : Medway Coa C 
Technoloey Chatham, ‘‘ Marine Reduction Gearing,” 

Davis, 7 p.m. 

Thurs., te: Prd. —N.W. BRANCH AND A.D. CENTRE: Engi 
Club, Albert Square, Lom og “ Ball and Roller 
Development,” M, J. 6.45, M.——W STERN A.D, 
CENTRE : "7 Hotel, Bees, ress by the Chairman, 
R. C, Cross, 6.45 mpopdie mF BRANCH : Royal Tech. 
nical College, Glasgow, “ hype of Matter at High 
Pressure,”’ D, M. Newitt, 7.30 p 

Fri., Feb. 24th.—INDUSTRIAL ADMINISTRATION AND ENGINEERING 
PRODUCTION GrouP : 1, Birdcage Walk, London, S.W.1, Dis. 
cussion on “ The Productivity Report on Industria) Engineer. 
ing,”’ 2.30 and 5.30 p.m. ——SCOTTISH BRANCH : North British 
Station — Edinburgh, “Properties of Matter at High 
Pressure,”’ D. M. Newitt, 6.30 p.m. 


INSTITUTION OF NAVAL ARCHITECTS AND INSTITUTE 

OF MARINE ENGINEERS : SOUTHERN JOINT BRANCH 

Tues., Feb. 21st.—Technical Sa St. Mary Street, Southamp- 
ton, “ The Control of Steam Temperature in Marine Water. 
Tube Boilers,” E, G. Hutchings, 7.30 p.m. 


INSTITUTION OF PRODUCTION ENGINEERS 
Mon., Feb. 20th.—CovENTRY SECTION : Craven Arms, Hi 
Street, Coventry, Films on Automation, “Techniques for 
Tomorrow, ’ “The First Automatic Factory,” Promiee 
Miracles and Operation Pushbutton,”’ 7 p.m.——Man 
SecTION : Reynolds Hall, College ‘of Technology, Sackville 
Street, Manchester, “ Shell Mouilding,”’ L. Harrison, 7.15 p.m. 
——N.E. REGION: Neville Hall, Newcastle upon Tyne, 
* Remote Positional Control and its Possible Application to 
Automation,”’ J, D. Oates and A. T. Granger, 7 p.m. 
Wed., Feb. 22nd. —WESTERN SECTION: The College, Swindon, 
* Compressed Air in Aircraft Production : A User's Experi. 
ence,’’ W. E. Wright, 7.30 p.m. 
Thurs., Feb. 23rd.—LincoLn SECTION : 
ae eames “ Forms of Financial Incentive,”’ 


’ 
wa 
Fri., Feb. “24th.—S. Wates SECTION: S. Wales Institute of 
cers, Park Place, Cardiff, Joint Meeting with the Institute 
of Cost and Works Accountants, 7 p.m. 


INSTITUTION OF WATER ENGINEERS 
Wed., Feb. 22nd.—Institution of Civil Engineers, Great George 
Street, London, S.W.1, “ The Design and Construction of an 
Overground Steel Trunk Main for Freetown,’’ W. D. Moss and 
N. Howard ; “ The Laying of a Small Diameter Steel Main 
Across a Tidal River,”’ J. L. Unitt, followed by a Film, 2.30 p.m. 


JUNIOR INSTITUTION OF ENGINEERS 
To-day, Feb. 17th—INFORMAL MEETING: Pepys House, 14, 
Rochester Row, London, S.W.1, “ The Engineer Goes Sailing,” 
N. J. Bowyer Lowe, 7 p.m. 
Fri., Feb. 24th. — INFORMAL MEETING : Pepys House, 14, Rochester 
Row, —, S.W.1, “ Stages in the Design of a New Marine 
Whistle,”’ E. Bowyer-Lowe and J. P. McKenna, 7 p.m. 


MANCHESTER ASSOCIATION OF ENGINEERS 


ies Feb. Ith, —Engineers’ Club, Albert Square, Manchester, 
iesels,”’ C. J. Hind, 6.45 p.m 


MINISTRY OF WORKS 


Tues., Feb. 2ist-—Technical College, Northgate, Darlington, 
“* Manufacture of Plate Glass and Armourplate Glass,” A. 
Kearns, 7 p.m. 


NORTH EAST COAST INSTITUTION OF ENGINEERS 
AND SHIPBUILDERS 
Fri., Feb. ng ge Newcastle upon Tyne, “ Large 


Tyne Dry Docks,”’ T. Eustace Smith and G. A. Maunsell, 
6.15 p.m. 


Ruston Club, Unity 
N. A. Cullin, 


ROYAL AERONAUTICAL SOCIETY 
4, Hamilton Place, London, 
W.1, “Design of Low Landing Speed Aircraft,’’ R. C. 
Mcintyre, 7 p.m. 
sk ‘i 28th.—SecTION Lecture : 4, Hamilton Place, London, 
“Use of Elementary Plasticity in Design,’’ Anthony J. 
Saiaies, 7 p.m. 


ROYAL SOCIETY OF ARTS 


Wed., Feb. 22nd.—John Adam Street, Adelphi, London, W.C.2, 
* The British Glasshouse industry,’’ W. F. Bewley, 2.30 p.m. 


SHEFFIELD SOCIETY OF ENGINEERS AND 
METALLURGISTS 
Mon., Feb. 20th.—The University Building, St. George’s Square, 
Sheffield, “ Aluminium in Engineering,’’ E. G. West, 7.30 p.m. 
Wed., Feb. 22nd.—The University Building, St. George’ s Square, 
Sheffield, 7 tg | Lubrication in Wire Drawing,” D. G. 
Christopi “ Mechanics of Wire Drawing,” J. G. Wist- 
reich, 6.30 “4 


SOCIETY OF CHEMICAL INDUSTRY 
Wed., Feb. 22nd.—Burlington House, Piccadilly, London, W.!, 
“ Control of Corrosion in the Dairy Industry,”’ 6.30 p.m. 


SOCIETY OF INSTRUMENT TECHNOLOGY 


Tues., Feb. 28th—MAaAtN MeEeTING: Manson House, — 
Place, London, W.1, “‘ Measurement of Angular 5 
B. J. Terrell, 6. 30 p.m. 


TELEVISION SOCIETY 


Tues., Feb. 21st. —University of London, Institute of Education, 
Malet Street, W.C.1, “Some Problems in a Band-Sharing 
Colour Television System,”’ A. V. Lord, 7 p.m. 


WEST OF SCOTLAND IRON AND STEEL INSTITUTE 


To-day, Feb. 17th.—Institution of Engineers and Shipbuilders, 39, 
Elmbank Va Glasgow, “‘ Electric Drives for Hot Rolling 
Mills,”” H. S. Brown and J. C. Easton, 6.45 p.m. 


WOMEN’S ENGINEERING SOCIETY 


Tues., Feb. 21st-—LONDON BRANCH : Visit to Arthur Guinness, 
m and Co., Ltd., Park Royal Brewery, 6.30 p.m. 





